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octoBer Was crowded with
astronomical delights, led by
eclipses of the moon (early

morn ing of october 8) and the sun (octo-
ber 23). But as all skywatchers well know,
there’s always the weather factor. from my
observing site in eastern ontario, i was
zero for two. maybe memory is failing me,
but the year 2014 has seemed cloudier and
damper than most.

however, it is a big country, and plenty
of astronomy enthusiasts did see and pho-
tograph the eclipses, including the massive
once-in-a-generation giant sunspot (right)
punctuating the sun during the partial
solar eclipse. the spot was easily visible for
four or five days before and after eclipse
day for observers with safe solar-viewing
glasses, such as the ones supplied in the
may/june 2012 SkyNews, or a #14 welder’s
filter (telescope stores usually stock one or
the other). using such protective filters, the
humongous spot, which is
almost the size of jupiter,
could be discerned as a
complex structure without
optical aid. no spot that big
has been seen on the sun
since 1990. (a cautionary
note: Never succumb to the
temptation to use eclipse
glasses to view the sun
through a telescope or bin -
oculars!)

Aurora Update: one disappointment
for skywatchers in southern canada is the
weakness of northern lights displays dur-
ing the current solar maximum, especially
when compared with the past maximum
(2001-2004). the most impressive aurora
in my skies was largely outdone by the
milky Way, as seen on page 7.  F

Editor Terence Dickinson invites your com-
ments and astronomy-related observations
and photos, which can be directed to him at
dickinsonSkyNews@gmail.com. 

Readers Capture Eclipses
A total lunar eclipse, a partial solar eclipse and the largest sunspot in the past quarter century

by Terence Dickinson

EDITOR’S REPORT
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GOING, GOING.. . From his vantage point 
at Municipal Beach in St. Catharines, Ontario,
Robert Lenz had fine con ditions for capturing
the setting eclipsed Sun. He used a Canon T1i
DSLR coupled to the focuser of a William Optics
66mm refractor telescope.

ECLIPSE COOKIE BITE  As the Moon moved in front of the Sun on 
October 23, up to half of the Sun was obscured. Photo at left by James 
Durbano of High River, Alberta.

MONSTER SUNSPOT GROUP  Five hours before the
eclipse began on October 23, solar observer Brian Colville 
imaged the massive spot region using a Hydrogen-alpha filter
with a 6-inch f/8 achromatic refractor from his observatory
near Cambray, Ontario.
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OCTOBER 23 PARTIAL ECLIPSE OF THE SUN  SkyNews received photos of the eclipse taken from Ontario to British Columbia. Bill Batchelor managed
to get a sharp image (left) through spotty clouds from Vancouver. From Mississauga, Ontario, Randy Attwood caught the eclipsed Sun setting (right).

ECLIPSE PROGRESS  This multi-image com-
posite sequence of the partial solar eclipse over
Edmonton was masterminded by experienced
astro-imager Luca Vanzella. The foreground shot
was taken 20 minutes before first contact. Then
Vanzella captured 37 solar images, 32 of which
show the eclipse with an average time spacing
of 5 minutes. Each exposure is 1/100 second 
at f/11, ISO 200, using a Baader solar filter on a
Canon T3i with a 25mm lens. The final combined
result shows the Sun’s motion (left to right), caused
by the Earth’s daily rotation, and the prog ress 
of the eclipse over almost three hours.

TOTAL LUNAR ECLIPSE  During the early-
morning hours of October 8, Malcolm Park 
captured the full Moon immersed in the rusty
hue of the Earth’s shadow (below left). Note the
planet Uranus at far left. The partially eclipsed
Moon before totality (below right) is beautifully
rendered in this HDR processed image by 
Brian Simpson.



FUN ON ECLIPSE DAY  Wearing fashionable solar-filter shades, a family safely watched the eclipse from Jasper National Park, where hundreds gathered
for the event. From eastern Canada, observers saw the “shark-fin” Sun set in the early evening.  PHOTOS BY ALAN DYER (LEFT) AND RANDY ATTWOOD (RIGHT)

AURORA TOUCHES MILKY WAY  Shortly after 1 a.m. on September 18 , 2014, SkyNews editor Terence Dickinson was at the Lennox & Addington County
Dark Sky Viewing Area when a relatively rare opportunity arose to photograph the Milky Way with an adjacent modest auroral display to the north (Polaris
is at right, directly above the tallest tree). A Canon 6D DSLR was used at ISO 4000 for a 25-second exposure with a 14mm f/2.8 super-wide-angle lens.
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LUNAR ECLIPSE
here are two series of pictures of the total lunar eclipse on october 8, 2014, taken from hahei, new Zealand, where i was visiting 
last autumn. the eclipse was also visible in western canada. the first series of 12, left, was exposed to show the bright uneclipsed portion
of the moon; the second series was exposed to show the eclipsed portion, from partial to fully eclipsed. in both cases, about two hours
of the eclipse were recorded. a high, thin haze was present. all images were taken with a canon 60d fitted with a 500mm lens.

Lucian Gurban
Montreal

All-Star Telesc  pe
www.All-StarTelescope.com
NOW—FREE SHIPPING*
on most items
*see website for details

Celestron 
NexStar Evolution

1-866-310-8844
Didsbury, Alberta

Sky-Watcher 
Star Adventurer

Background photo: Horsehead Nebula 
by Ken From of All-Star Telescope
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ONE CITY NIGHT
on the evening of october 4, during toronto’s all-night scotiabank nuit Blanche arts
festival, i set up a 70mm sky-Watcher refractor on the sidewalk outside our shop, 
geologic, on Queen street West. one night every fall, nuit Blanche brings hundreds
of thousands of people out onto the streets of downtown toronto in celebration of the
arts. Within minutes, a lineup of 30 to 40 people formed behind the telescope.

over the next three hours, more than a thousand people got a glimpse of the beau-
tiful cratered gibbous moon. for many, it was their first close-up live view of the earth’s
natural satellite. a highlight for me was watching the faces of those next in line while
the person at the telescope gasped in wonder and amazement at what the eyepiece 
revealed. among the more memorable comments: “that can’t be real! you stuck a pic-
ture at the end of the tube!” and, “that was the best lineup i’ve been in all night! thank
you so much for doing this.”

nuit Blanche gets bigger every year. this year, it expanded off-planet, all the way 
to the moon.

Peter Roth
Toronto

UFOS: UNEXPLAINED FLAPPING OBJECTS
on august 5, 2010, i was out with my telescope observing the night sky from my drive-
way in southern hamilton, ontario, when i looked up toward the zenith and saw a 
triangular formation of three bright “orbs” of light moving incredibly fast toward the
northern sky. By this time, i had already been observing the night sky for two years
and quickly realized the lights were moving too fast and were larger in size and 
appearance than a satellite. they were also switching positions smoothly and swiftly.
my next thought was a meteorite breakup, but there was no trail and no change in 
luminosity, and these objects persisted at a constant brightness for about 20 seconds
before disappearing behind a tree. i could not come up with a plausible explanation. 

about eight months later, while walking into The Hamilton Spectator building to 
attend a meeting of the hamilton amateur astronomers, i briefly witnessed a similar
event in the low eastern sky and still had no explanation. my answer finally came in
june 2011. While outside on my driveway observing, i noticed five strange objects
moving down the eastern sky. Luckily, i had binoculars with me this time. to my
amazement—and embarrassment—i discovered that the strange “ufos” i had told
numerous friends and fellow astronomers about were, in fact, canada geese illuminated
just enough by city lights from below to give the geese a strange, almost otherworldly
glow, which made it very difficult to see any detail with the unaided eye. i could not
hear them flying, and because they were moving about one another in formation, flap-
ping their wings and flying at a fair speed, they gave an eerie appearance that had
haunted me for almost a year. 

since then, i have seen canada geese at night on numerous occasions. however, once
i look through my binoculars, i laugh at myself and return to observing. if you witness
what at first appears to be a strange triangular formation of alien craft, grab your binoc-
ulars, because i would wager that it’s some canada geese happily on their way. and you
can blame light pollution for the interruption.

Kevin Salwach
Hamilton, Ontario

EDITOR’S NOTE: I first encountered “flapping UFOs” in 1971 during an outdoor evening
astronomy course I was teaching at the Strasenburgh Planetarium in Rochester, New 
York. As the unexplained celestial baubles cruised overhead, I asked the students to be
silent for a moment. Fortunately, the geese were low enough for us to hear their muffled
honking from above. 

SUBMITTING LETTERS AND PHOTOS
SkyNews editor Terence Dickinson welcomes your letters about your astronomical ob serv -
ing activities and about anything you read in the magazine. Sub mission of photos as attach-
ments is encouraged. Send photos in jpeg format to dickinsonSkyNews@gmail.com.
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the mayhem happened four billion light-years away
inside an immense collection of nearly 500 galaxies nick-

named pandora’s cluster, also known as abell 2744. By observing
the light from stars drifting freely among the cluster’s galaxies, hub-
ble astronomers have assembled evidence indicating that as many
as half a dozen large galaxies inside the cluster were torn to pieces
over a span of six billion years. the orphaned stars are no longer
gravitationally bound to any one galaxy.

the doomed galaxies were likely pulled apart like taffy when
they plunged through the centre of the galaxy cluster, where gravi-
tational tidal forces are strongest. 

computer modelling of the gravitational dynamics among
galaxies in a cluster suggests that galaxies as big as our milky 
Way are the likely candidates as the source of the scattered stars 
in pandora’s cluster. 

astronomers have long hypothesized that the light from such
displaced stars should be detectable after a galaxy is disassembled.

NEWS  

HUBBLE PROBES 
DEEP INTO 
PANDORA’S CLUSTER
OF GALAXIES
e faint, ghostly glow of stars ejected from ancient
galaxies that were gravitationally ripped apart several
billion years ago has been picked up by the Hubble
Space Telescope

JUPITER’S SPOOKY
TEMPORARY ‘EYE’
Hubble Space Telescope sees shadow of Ganymede,
Jupiter’s largest moon, crossing planet’s famous Red Spot

anyone Who has seen the inky shadow of ganymede
cast onto jupiter’s clouds knows what a special sight it is.

distinctively bigger than the shadows of the other three major jo -
vian satellites, ganymede’s shadow can be observed with telescopes
as small as a 70mm refractor. But to see the shadow pass over
jupiter’s most famous cloud feature, the great red spot, is a once-
in-a-lifetime observation. for this spectacular “cat’s eye” portrait
of the event, taken on april 21, 2014, and released by nasa in oc -
to ber, astronomers used the hubble space telescope, the highest-
resolution planetary imaging device available for the giant planet
now that no functioning spacecraft is in orbit around jupiter.
COURTESY HUBBLE HERITAGE, NASA

ON THE LOOSE  Nicknamed Pandora’s Cluster, the massive galaxy cluster
Abell 2744 takes on a ghostly aura in this Hubble Space Telescope image, 
in which the starlight from the cluster has been artificially coloured blue. 
The starlight that is dispersed throughout the cluster, well beyond the large
individual galaxies, is from galaxies torn apart long ago. 
COURTESY SPACE TELESCOPE SCIENCE INSTITUTE
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however, the predicted intracluster glow of stars is very faint, mak-
ing it a challenge to identify.

“the results are in good agreement with what has been pre-
dicted to happen inside massive galaxy clusters,” says astronomer
mireia montes, a member of the research team involved in this
study and the lead author of the paper describing the find, which
was published in a recent issue of The Astrophysical Journal. 

the team estimates that the combined light of about 200 billion
outcast stars contributes approximately 10 percent of the cluster’s
brightness. Because these extremely faint stars are brightest at near-
infrared wavelengths of light, the researchers emphasize that de-
tecting direct evidence of their existence could be accomplished
only through the hubble telescope’s infrared sensitivity to extraor-
dinarily dim light.

BIG SPIRAL GALAXIES TORN APART
the hubble measurements determined that the vagabond stars are
rich in heavier elements like oxygen, carbon and nitrogen. this
means that the scattered stars must be second- or third-generation
suns that were enriched with the elements forged in the hearts of
the universe’s first-generation stars. spiral galaxies can sustain on-
going star formation that creates such chemically enriched stars.
thus astronomers assume it was spiral galaxies, like our milky Way
or the andromeda galaxy (on the cover of this issue), that were
torn apart in pandora’s cluster—something which is gravitationally
easier to do because of their extended pinwheel structure com-

pared with the more compact giant elliptical galaxies, the other
main type of galaxy.

galaxy clusters are so massive that their gravity deflects any
light passing through them, magnifying, brightening and distort-
ing light in a phenomenon called gravitational lensing. astron -
omers exploit this property of space by using the clusters as a zoom
lens to magnify the images of far more distant galaxies that would
otherwise be too faint to be seen. With the mass of four trillion
suns, abell 2744 is an ideal target in the frontier fields, an ambi-
tious three-year program that teams hubble and nasa’s other
great observatories to look at select massive galaxy clusters to 
help astronomers probe the remote universe. (for background 
information on the frontier fields and abell 2744, see SkyNews
jan./feb. 2014, page 12, and july/aug. 2014, page 40.)

the hubble image (facing page) reveals that not all the starlight
is contained within the cities of stars—the galaxies—which appear
as bright blue-white blobs. a fraction of the starlight is dispersed
throughout the cluster, as seen in the darker blue regions. this
light comes from “dead” galaxies. the galaxies that are not col -
oured blue lie either in the foreground or in the background and
are not part of pandora’s cluster. 

probing the history of pandora’s cluster is part of the never-
ending quest by cosmologists in search of answers to more over-
arching questions, such as how and when galaxies formed after
the Big Bang and what evolutionary steps were taken by individual
galaxies and clusters of galaxies after that.

North Frontenac has some of the most southerly
dark skies in Canada. “The Dark Triangle” 
encompasses four counties: Frontenac, Lennox 
& Addington, Hastings and Renfrew.  For people
in southern Canada and the northeastern U.S.,
this is likely the best view of the night sky and 
the Milky Way you will experience. 
The Dark Sky Preserve is a public space with

amenities, including parking, a washroom, 
electrical service and a
concrete pad, where
anyone can set up 
a telescope and
enjoy the dark skies.

             
            

       
             

               

          
     

       
     

        
   

   
   

  
     
     

   

Road 506

Road 509

Hwy 41 (44.91791, -76.93947)

  
    
  

 
For more information about the Dark Sky Preserve, 

call 1-800-234-3953 or visit www.northfrontenac.com/recreation.html

North Frontenac Township 
Dark Sky Preserve/ 
Stargazing Pad

5816 Road 506, Plevna, 
Ontario, Canada

“Four Seasons, 
More Reasons”

http://borgtelescopes.com/
http://www.northfrontenac.com/recreation.html


TOP
SKY SIGHTS

FOR2015

12 skyNEWs • JANUARY/FEBRUARY 2015

Best ceLestiaL events of the year

a pair of lunar eclipses and a bevy 
of planet conjunctions highlight 
the coming year  by Alan Dyer

sAturdAy, April 4

moon in total eclipse
The third in a tetrad of total lunar eclipses in 2014 and 2015,
this eclipse occurs in the predawn hours of the Saturday 
morning of Easter weekend, a timing sure to evoke much 
ado. Like last October’s eclipse, this one is best seen from 
western Canada. From eastern Canada, the Moon sets with 
the initial partial eclipse in progress. Unfortunately, totality 
is just under five minutes.

10
2

tuEsdAy, MArch 24

moon amid the hyades
The Moon passes close to and often in front of the bright star
Aldebaran each month in 2015, though only two of the stellar
occultations are visible from Canada in a dark sky (see #5). 
But on this spring evening, we see a beautiful crescent Moon 
lit by Earthshine set while it is within the Hyades star cluster. 
For details of an especially impressive event in February that is 
not listed here, see top of page 35.

1

march 24, evening
MOON IN HYADES

Venus

Earth’s Shadow

Moon

WEST

aldebaran pleiadeshyades

april 4, predawn
TOTAL LUNAR ECLIPSE

SW

Moon
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Stop me if you’ve heard this before, 
but we might have a decent comet in 
late 2015

Of the many comets predicted to be visible in 2015, only Comet
Catalina (C/2013 US10) is expected to get bright enough to 
be a fine sight in binoculars, perhaps even visible to the naked
eye. Maybe! (Comet PanSTARRS C/2014 Q1 may reach magni-
tude 3 in June and July but remains too low and close to the
Sun to sight from Canada.)

Current predictions call for Comet Catalina to reach magni-
tude 4 in early December as it rises into the dawn sky after its
November 15 perihelion near the Sun. On December 7, Catalina
passes just five degrees away from the close pairing of Venus
and the waning Moon, making for a superb photo opportunity. 

Catalina may remain at about magnitude 4 to 5 through -
out December, making it a fine binocular and photographic 
target as it climbs higher into the dawn sky. Remarkably, on
New Year’s Day, January 1, 2016, Comet Catalina passes just 
½ degree from Arcturus. 
COURTESY STARRY NIGHT PRO PLUS™/SIMULATION CURRICULUM CORP.

tuEsdAy, April 21

mercury rises into the evening
Mercury’s best evening appearance for 2015 begins with a 
close conjunction with Mars low in the west, below a wide 
conjunction between Venus and the crescent Moon. Mercury 
is at its best during the first week of May. However, Venus is 
the brilliant “star” of the spring evening sky, reaching its 
greatest angle from the Sun on June 6.

3

tuEsdAy, JuNE 30

venus and jupiter in close conjunction
As Venus descends toward the horizon in June, it meets up with
Jupiter for a very close conjunction low in the summer evening
twilight. The two brightest planets are just 0.3 degree (20 arc
minutes) apart, close enough to frame together in a telescope
at moderate power. The waxing crescent Moon forms a wide 
triangle with the planet duo earlier in the month, on June 19.

4

A Winter Dawn 
COMET?

june 30, dusk
VENUS AND JUPITER CLOSE!

april 21, evening
MERCURY MEETS MARS

Venus
Moon

WEST

aldebaran

Mars Mercury

Venus

WEST

Regulus

Jupiter

Venus Moon

SE

december 7, 2015, dawn
MOON AND VENUS BY A COMET?

Spica
comet catalina



14 skyNEWs • JANUARY/FEBRUARY 2015

sAturdAy, sEptEMBEr 5

aldebaran disappears 
behind the moon
In Canada, locations in southern Ontario and
farther east can watch the waning quarter 
Moon hide, or occult, Aldebaran not long 
after moonrise, around midnight to 2 a.m., 
local time, on September 4/5. Observers in 
western Canada will have their chance to see
the Moon, at full phase, occult Aldebaran during
the wee hours (2 a.m. to 4 a.m., local time) of
November 26.

Best ceLestiaL events of the year

suNdAy, sEptEMBEr 27

supermoon in total eclipse
The finale of the lunar eclipse tetrad occurs conveniently in the
early evening and is visible all across Canada, though from the
West Coast, the Moon rises just before totality begins. Prepare
for a media frenzy—this eclipse coincides with an especially
close “supermoon,” as the full Moon reaches its closest point to
Earth for 2015 less than an hour before midtotality, which lasts
a generous 72 minutes. Those in coastal areas will experience
unusually high tides. 

5

6

september 27, evening
TOTAL LUNAR ECLIPSE

Earth’s shadow

EAST

Moon

Venus
MoonRegulus

october 8, dawn
MOON WITH FOUR PLANETS

EAST

Mars
Jupiter

Mercury

aldebaran

september 4 and 5, midnight
MOON HIDES ALDEBARAN

thursdAy, octoBEr 8

moon meets morning planet quartet
Autumn brings a marvellous dawn gathering of planets. The
season-long show begins when the waning crescent Moon 
appears two to four degrees from Venus, with Mars, Jupiter 
and Mercury shining below. Mercury is beginning its best 
morning-sky appearance for 2015 for Canadian latitudes. On
October 11, the thin crescent Moon appears about two degrees
below Mercury.

7
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     Solar System 
MILESTONES

Mercury Gets Hit
On March 28, after orbiting and map-
ping Mercury for four years, NASA’s
Messenger probe ends its mission
with a purposeful crash onto the

inner planet. Lack of fuel prevents it
from staying in orbit or rocketing off

to some other Sun-viewing orbit.
ILLUSTRATION COURTESY NASA

In 2015, the ‘Year of the Dwarf Planet,’ we become 
the first generation to see two remarkable worlds 
up close for the first time

Venus May Receive 
a Return Visitor
After failing to slow down and enter
orbit around Venus on December 7,
2010, the Japan Aerospace Exploration
Agency’s Akat suki probe will return to
Venus to possibly try again in Novem-
ber. Other plans call for delaying the
attempt until 2016 or 2017.  ILLUSTRATION

COURTESY JAPAN AEROSPACE EXPLORATION AGENCY

A Comet Is 
Closely Watched

The European Space Agency’s Rosetta
probe has been travelling with Comet
Churyumov-Gerasimenko since arriving 
to orbit around the comet in August 2014.
The comet reaches perihelion in August
2015, then begins to recede from the Sun.
Throughout 2015, we’ll be able to watch,
for the first time, a comet nucleus come 
to life with activity as it rounds the Sun. 
As seen from Earth, Comet Churyumov-
Gerasimenko isn’t expected to appear any
brighter than a telescopic magnitude 11.
COURTESY ESA/ROSETTA/NAVCAM

Pluto Revealed at Last
Call this world what you will, but this 
summer, we will see mysterious Pluto 

and its five moons up close for the first
time. On July 14, NASA’s New Horizons
probe, en route since 2006, will hurtle
through the Plutonian system for a few
short hours around closest approach, 
taking many hundreds of images of 

Pluto and its moons. It will then 
continue on toward another Kuiper 
belt object (see report on page 48).  

Circling Ceres
NASA’s Dawn mission reaches the dwarf
planet Ceres in April 2015 to orbit a world
known to be spherical, partly made of 
ice and far larger than any other object 
in the main belt of asteroids between
Mars and Jupiter. Observations from
Earth suggest Ceres has plumes of water
vapour erupting from its surface. Dawn
will capture many close-up images.  
ILLUSTRATION COURTESY NASA/JPL/CALTECH

§

§

§

§

§
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fridAy, octoBEr 23

mercury shines below 
the dawn planet triangle
By October 23, Venus, Mars and Jupiter have gathered into a
tight 4.5-degree-wide triangle, with Jupiter in the middle. 
Mercury, just past its greatest angle from the Sun, can be seen
below. Mars and Jupiter are ½ degree apart on October 17 and
18, and on October 25, Venus and Jupiter pass within one degree
of each other. On October 28, the trio regroups into a dawn-sky
triangle, with Venus in the middle. It will be quite a week!

sAturdAy, NovEMBEr 7

moon joins venus, 
mars and jupiter at dawn
The dawn dance of the planets continues in early Novem-
ber. On November 7, the waning crescent Moon is back for
another close passage by Venus (just 1.5 degrees away),
with the added benefit of Mars nearby. Earlier in the week,
Venus passes ¾ degree from Mars on the mornings of 
November 2 and 3, reprising the pair’s close conjunction 
in the evening on February 20.

Best ceLestiaL events

8

9

Of the two eclipses of the Sun in 2015 (a total eclipse
on March 20 and a partial eclipse on September 13),
only a partial phase of the March 20 event is visible
from any location in Canada. The easternmost part 
of Newfoundland gets a small partial eclipse in its final
stages as the Sun rises at 7:04 a.m., NDT. The Moon
leaves the Sun at 7:28 a.m., NDT. From farther west, 
the eclipse ends before sunrise. This eclipse’s path of
totality sweeps across the North Atlantic, touching the
remote Faroe Islands and Svalbard as the only landfall
for the umbral shadow. The August 2017 total eclipse
that crosses the United States is a much better bet.  
COURTESY THESKYX™/SOFTWARE BISQUE

In Canada, only Newfoundland will see 
part of a partial solar eclipse in 2015

SOLAR ECLIPSE
for Newfoundland 

Venus

EAST

Mars
Jupiter

october 23, dawn
MERCURY BELOW PLANET TRIO

Mercury

Moon

Spica

november 7, dawn
MOON WITH THREE PLANETS

arcturus
Venus

EAST

Mars

Jupiter

march 20, sunrise at st. john’s
PARTIAL SOLAR ECLIPSE
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http://www.meade.com/
https://www.facebook.com/meadetelescopes
https://twitter.com/MeadeInstrument
http://www.youtube.com/user/meadetelescopes
http://khanscope.com/
http://lirelanature.com/
http://www.kwtelescope.com/
http://thescienceshop.ca/
http://www.canadiantelescopes.com/
http://lenaturaliste.ca/fr/
http://www.tawbas.ca/
http://www.pc.gc.ca/pn-np/nt/woodbuffalo.aspx
http://sciencenorth.ca/
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MoNdAy, dEcEMBEr 7

venus and the moon in 
close conjunction, then occultation
A month later, the waning Moon is back near Venus for another
close conjunction, this time below Mars and Jupiter. The three
planets are now strung in a long line across the dawn sky. As a
bonus, the crescent Moon continues to approach Venus during
the day and actually passes in front of Venus in a daylight occul-
tation that is visible from across Canada. 
ALL DIAGRAMS (1 THROUGH 10) COURTESY THESKYX™/SOFTWARE BISQUE

10

2015 is a good year for the 
Big Two in meteor showers

The popular Perseids peak on the night of Wednesday, 
August 12, into Thursday, August 13, in the week prior to the
big star-party weekend of the summer. More critically, peak
night is also just two days before new Moon, so skies will be
dark, unlike last year, when a nearly full Moon washed out
the shower. Even better, the main peak of the shower occurs
at 2 a.m., EDT, rather than in daylight, as often happens. 
Circle your calendar, and plan to take a day off from work! 

The prolific, if chilly, Geminids peak on the night of Mon-
day, December 14. With the peak coming in daylight on Mon-
day afternoon, however, the previous night, December 13,
should also be excellent. The good news is that new Moon 
is on December 11, so the young crescent Moon sets early,
leaving us dark skies for the evening meteor shower. 
PHOTO OF GEMINID METEORS BY PIERRE MARTIN

METEOR 
SHOWERS
for Everyone! 

Best ceLestiaL events of the year

Venus Moon
Spica

december 7, dawn
MOON WITH PLANET LINEUP

EAST

Mars

Jupiter

arcturus

december 7, daylight
MOON OCCULTS VENUS

Venus

SE



today’s digitaL sLr cameras are
able to capture astonishing celestial
images. all they need is a small
equatorial mount to compen-

sate for the earth’s rotation and keep
tracking the stars. the camera then 
images the stars as pleasing points 
of starlight rather than nonstellar 
hyphens. tracking allows more than
just an aesthetic touch. it also brings 
several distinct advances to your personal
astro photographic repertoire.

to avoid star trailing on nontracked tripod-mounted images,
photographers are limited to wide-angle lenses (typically,
28mm or shorter) and exposures under 25 seconds. track -
ing mounts open imaging opportunities to lenses up to
200mm focal length, which greatly widens the choice of
celestial targets. equally important, exposures can be in-
creased from seconds to several minutes. and, if desired,
sequential tracked images of the same object can be digitally
stacked for increased density and reduced digital noise.
the result: the andromeda galaxy image on the facing
page, taken with a dsLr camera and a 135mm lens
on the ioptron skyguider mount shown here.

in the era of film-emulsion photography, tracked
astrophotography was more difficult for a multi-
tude of reasons. i won’t list the frustrations, but there
were many, which was probably the main reason that
very few commercial portable tracking mounts specif-
ically designed for sLr cameras were ever marketed. 

TRACKING MOUNTS EMERGE
that changed about a decade ago, and today, sev-
eral are available. three recent ones have been 
reviewed in SkyNews (vixen polarie, july/aug.
2012; ioptron skytracker, may/june 2013;
sky-Watcher star adventurer, nov./dec.
2014). the ioptron skyguider shown
here was supplied by ioptron for 

review. at a glance, it appears like a scaled-down equa-
torial mount, but unlike most mounts, this size is 

designed expressly for travel astrophotography. to try it,
i took it with me on a trip to the enchanted skies star party

in southern new mexico in late september. as seen on page 22,
the skyguider is being readied for action as darkness falls. 

for airline transport, everything disassembles and fit easily
into my full-sized checked bag, with plenty of room for

clothing and other astro-gear. the semidesert conditions
about an hour south of socorro, new mexico, proved to

be ideal for astro-imaging. 
some essential accessories, as seen at left, that

are not part of the standard skyguider package are
the ioptron ball head, between the camera and 
the mount, and the 12-volt holder (for eight aa
batteries) on the tripod leg. there are many ball
heads that will do the job, but the ioptron ball

head is as good as any i have used. the
important thing is to get one that 

is beefier than you might think it
needs to be because it has to rigidly

hold the camera and lens at an
angle during the exposure—

sometimes a steep
angle. as for the

12-volt power
source, several
choices are de-
tailed in the in-

structions. i paid
a visit to my local

hobby store, where the owner quickly

compact tracker 
FOR ASTRO-IMAGERS

product revieW

READY TO GO TO WORK  The SkyGuider is a solid mount that
does what it is intended to do: provide an accurate, portable 
platform for astro-imaging with a modern DSLR camera. Some
accessories are required, depending on individual preference.
Most important among them is the ball head seen here between
the camera and the mount.

We test ioptron’s new skyguider, a robust and highly portable tracking mount for
dsLr astrophotographers by Terence Dickinson
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found a five-dollar plastic holder that houses eight aa batteries,
which you can see taped to the tripod leg. this added insignificant
weight and powered the mount for five three-hour sessions, and 
it was still offering juice.

USING THE SKYGUIDER
i have some advice for anyone getting into astro-imaging or up-
grading to better imaging equipment. if you don’t already know an

astrophotographer, find an astronomy-gear dealer with a staff
member who’s actually taken celestial images with a dsLr during
the past few years. astro-imaging is, in many ways, a hobby within
a hobby. viewing and imaging have overlaps, but imaging has its
own learning curve. going deeper, there are dsLr imagers and
ccd imagers with their own overlaps. it helps to have someone
who has done it successfully to explain some of the equipment.
your local astronomy club may have just such an individual.

 

IMAGING ANDROMEDA  High overhead after midnight in New Mexico skies last fall, our big neighbour galaxy was an ideal target for the SkyGuider.
This image is a digital stack of four exposures, ranging from 1.5 to 3.5 minutes, at ISO 800 on a modified Canon 6D with a Canon 135mm lens at f/2.0. 
Photoshop CS6 was used for stacking and processing. Our tests produced perfect tracking up to five minutes with the same lens. This mount would be 
adequate for any modern DSLR camera for almost any practical combination of lens (up to 135mm) and ISO setting.  PHOTO BY TERENCE DICKINSON 

http://www.binocularscanada.com/


QUICK, ACCURATE POLAR-ALIGNING  
The basic prin ci ple of the SkyGuider (and equa torial mounts in general) is to 
have the drive axis geared to exactly counteract the Earth’s rotation. To function
astronomically, the drive axis must be aligned with the Earth’s rotation axis. This 
is accomplished on the SkyGuider with the polar-axis alignment scope, which con-
tains a reticle with offset rings (see below) for Polaris (40' ring), in the northern
hemisphere, and Sigma Octantis (65'), in the southern. To set the mount at the 
required accuracy for a several-minute ex-
posure with round, untrailed stars, Polaris 
(the North Star) must be positioned in the
40' circle at the correct angle.
The user manual contains
suggestions to do this
using a smartphone, but 
I have found the following
technique is fast and accu-
rate. First, identify Kochab,
a star in the Little Dipper
only slightly dimmer than
Polaris. The angle that 
Polaris should be placed
in the 40' circle is the one
you see in the sky by 
visually connecting 
Polaris and Kochab.
This can be done
with a little
practice
with both
eyes open,
one look-
ing at the
sky, the other through
the polar scope. —TD
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USING THE SKYGUIDER  On a knoll at a star party in New Mexico last autumn, Canadian amateur
astronomer Greg Merrick sets up the iOptron SkyGuider, seen here atop the optional iOptron 44-inch
tripod. In his hand is a photo-interval timer, a desirable accessory. Top right: The interval timer is at 
left, and the eyepiece of the polar-alignment scope integrated into the mount is at right. The red illu-
minator for the alignment reticle is plugged into the top of the eyepiece. Bottom right: The control
panel has, left to right, a port for auto-guider, north/south hemisphere switch, guiding rate selector,
on/off switch and power jack for polar-scope illuminator.  PHOTOS BY TERENCE DICKINSON

Serving Amateur Astronomers 
for Over 40 Years Combined

Visit kwtelescope.com
and browse thousands 
of items at your leisure, 

all at the most competitive
prices around.

See Canada's largest inventory
of telescopes, CCD cameras,

mounts and accessories 
in our 3,500-square-foot 

facility in Kitchener.

Register Now 
for Spring Seminars!

25 Manitou Drive, Kitchener, Ontario

www.kwtelescope.com
toll-free 877-345-5757
WE SHIP WORLDWIDE DAILY

Training
Seminars

Service and Repair

Trade-ins
Consignments

Rentals

Authorized Dealer 
for ALL Major Brands

http://www.kwtelescope.com/
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i’m not trying to scare anyone away. 
i’m simply suggesting that finding the right
dealer can be a wise investment of your time.

here’s another tip directly relating to 
the skyguider, which i thoroughly enjoyed
using. the sturdy but teensy tripod sup-
plied with our review unit (28 inches high
where it clamps to the mount) requires the
user to kneel way down to sight the reticle
in the polar-alignment scope and to adjust
the knobs to get polaris in the exact cor -
rect spot. as a septuagenarian, i found the
crawl ing and crouching somewhat demand -
ing. fortunately, a 44-inch ioptron tripod
i use with another scope solved my prob-
lem. this tripod can be purchased with the
skyguider mount.

so what’s the verdict? is it worth invest-
ing about $500 for the mount alone and 
another $150 for the taller tripod? i say yes
for several reasons: (a) i proved to my sat-
isfaction that this mount reliably does what
a portable astro-camera tracker is supposed
to do; (b) the whole kit fits in a full-sized
airline suitcase; and (c) the entire skyguider
outfit costs less than the lens i used to take
the image on page 21. this is a quality prod -
uct that works.

What about the auto-guiding capability?
although there is an st-4-compatible guid-
ing port, i didn’t need it. to my mind, the
advantage of the skyguider is its simpliciity
and accuracy: quick setup and alignment, no electronics, small 
batteries and accurate gears. for remote imaging anywhere, this is
the formula. simple, mechanical, largely foolproof. colleagues who

make a living as photographers in the news business say again and
again that the best equipment to get the shot is reliable “no excuses
gear” that won’t let you down.  F

HIS FIRST IMAGE Greg Merrick, pictured on the facing page, has wanted to get into astro-imaging
for years. On his first attempt, he polar-aligned the SkyGuider and tried a two-minute exposure of 
the Gamma Cygni Nebula at ISO 1600 with a modified Canon 60D and a 135mm lens at f/2. The result
was the above image, with minimal Photoshop contrast and colour work. (The crescent nebula visible
at lower left was an unintended bonus.)  PHOTO BY GREG MERRICK

http://www.cameracanada.com/
https://www.facebook.com/CameraCanada
https://twitter.com/cameracanada
http://www.cameracanada.com/


The MallinCam
UNIVERSE
represents years of design and research
in a colour CCD camera that is capable
of live constant refresh with a maximum
download of one second per frame. The
new Constant Refresh System (CRS) is a
first in a CCD camera, in which the CRS
soft ware downloads a live image for full-
frame review on your computer monitor.
The camera acts as a video system, dis-
playing a non-stop new image at every
exposure.
The MallinCam UNIVERSE is 100% USB
2.0 controlled, and the image is also
transferred through USB. A deep-cooling
system with a sealed sensor chamber 
allows cooling to reach –45°C to ensure
the lowest noise and dark current where,
in most cases, a dark frame is not gen-
erally required. A first in the industry.
Taking publication-quality images is now
possible and easier than ever with this
new system. A constant live image is dis-
played for those who wish to use the
camera as a live observing system. With
its super-large sensor, its total optical
diagonal size of 28.4mm across and its
large pixel size of 7.8 x 7.8 microns, the
camera excels in delivering live colour
images. The CCD sensor has a total of
6.31 mega-pixels. The sensor’s horizon-
tal size is 25.10mm, and its vertical size
is 17.64mm. The active pixels (6.11 mp)
deliver a total size of 3032 x 2016. The
New MallinCam UNIVERSE can also be
switched from colour mode to black and
white with a click of the mouse.
Live processing is done on the fly using
features such as full histogram adjust-
ment, full gamma range, full contrast
range and auto white balance or manual
RGB colour balance.
The unique “Hyper Circuit” found on all
other MallinCam systems has been incor-
porated into this new design, allowing
the MallinCam UNIVERSE to deliver 
a total variable gain of 26.06+ db, a 
dynamic range of 80 db and a signal-
to-noise ratio of 60 db. 
The MallinCam UNIVERSE comes com-
plete with a 5-metre USB cable; a 2"
threaded adapter; a 1.25" converter, al-
lowing the use of an optional 1.25" eye-
piece adapter; 110 volts AC to 12 volts
DC power supply; driver; and software
CD-ROM.

MallinCam announces the return of the original MallinCam PRO – now with additional
features. This new camera is called the MallinCam Jr PRO.
It comes complete with 25’ Video/Power
cable, 120 VAC to 12 VDC regulated power
supply, the highly acclaimed 1.25" Deluxe
adapter found on all other MallinCams, an
RCA to BNC adapter, choice of a Pixel
Wireless Exposure controller, complete
with batteries, or a PC-only version with
RS232 cable!
The Jr PRO can be purchased with either the standard 1/2-inch-size Sony ceramic CCD
sensor (Cer-Dip) or the optional EXview HAD sensor for an additional $100.00. Either
type of CCD sensor is available in colour or B&W.                                                  $599.99

The MallinCam Micro-EX
Camera features:
nOSD: Allows you to fully control the 
camera menu.

n 17 seconds exposure.
n Sony sensitive EXview HAD II plastic 
CCD sensor in a 1/3" format can exceed
sensitivity up to 40% more than any 
competitors! ICX672AKA sensor with
micro-lens technology.

n 960H WDR sensor technology.
n Stacking Mode is standard for up to 
85 seconds frame average on the fly.

n 32-Bit DSP Micro Processor.
nNow includes RS 485
ready rear socket 
camera control.

nHigh Resolution: Up to
700 lines resolution in
B&W mode and 650 in
colour even in low light
conditions.

n 3D-DNR: Variable Digi-
tal Noise Reduction
shows less "ghost"
phenomena on moving
objects with less noise.
Produces critical image
with less noise under low
light conditions. In-camera image 
averaging up to 85 seconds when set 
to five-frame stacking (NTSC).

nWDR: Combines two fields (high shutter
speed exposures taken in bright light
and low shutter speed exposures) into

one composite image to help see the
dark and bright parts of an image. This
feature can extend shutter speeds above
17 seconds without saturation. A unique
MallinCam system.

nHLI: Electronic coronagraph blocks
bright light and leaves dimmer area lit.

nDay and Night: Provides clear images in
low light conditions. Allows B&W mode
and colour mode automatically or can be
set in either mode manually.

nAGC circuit automatically adjusts the in-
coming signal to proper level. Improves
performance in low light conditions by

increasing sensitivity. Extra gain
has been made possible only
in the MallinCam MICRO video
CCD camera; not found in
competitors’ cameras.
n ATW: Auto-adjust the white

balance or adjust manually.
n BLC: Ability to balance faint 

object with bright object.
n Full GAMMA selection of
0.3, 0.45, 0.6 and 1.0 range.

n Mirror Function allows
image orientation to suit any 

telescope.
n Sharpness Control.
n 5.0 ounces! (141 grams)
nAnd more!

Starting at $99.99

The MallinCam Jr PRO

SEE THE UNIVERSE LIVE AND IN COLOUR WITH

MALLINCAM



All MallinCam products are handcrafted one at a time, making MallinCam the highest-performance 
CCD camera available in its class and the most-desired astronomical observational video system.

MallinCam.com
SEE THE UNIVERSE LIVE AND IN COLOUR WITH

PROCOM ELECTRONICS, 56-5450 Canotek Rd., Ottawa, Ontario, Canada  K1J 9G4  613-749-7592

Available in the U.S.: Jack’s Astro Accessories, Louisiana, USA   http://mallincamUSA.com
Available in Canada: Khan Scope Centre, 3243 Dufferin St., Toronto, Ontario, Canada  M6A 2T2

      

   

After a long wait, MallinCam has received its first batch of VRC12T (Video Ritchey-Chrétien) 
12" optical truss tubes. At 52.8 pounds, including the supplied dual-speed focuser, this work 
of art is truly within the reach of the most discriminating live-video CCD observer, videographer 
and CCD astrophotographer. At f/8, it provides an excellent imaging platform for any DSLR, 
cooled CCD imager and astronomical camera.
Features:

The MallinCam VRC12T

n 12" aperture.
nCentre spotted quartz secondary mirror with 99% reflectivity 
non-tarnishing multi-layer dielectric mirror coatings. 

n Low thermal expansion quartz primary mirror with 
99% reflectivity non-tarnishing multi-layer dielectric 
mirror coatings. 

n Three built-in cooling fans in rear cell. 
n 2" dual-speed Crayford focuser with 1.25" adapter. 
nCarbon fibre with Serrurier truss-tube design with 
CNC-machined stainless steel and aluminum components. 

n Two large D-type "Losmandy" dovetails on top and bottom. 
nComes with three sets of spacer rings to achieve perfect 
focus with any imaging camera.

n 2432mm focal length f/8.

VRC12T* Retail: $4999.99 
MALLINCAM Intro Price: $3999.99
VRC16T* Retail: $6999.99 
MALLINCAM Intro Price: $5999.99
VRC14T* Retail: $5999.99 
MALLINCAM Intro Price: $4999.99
VRC10CF** Retail: $2999.99 
MALLINCAM Intro Price: $2799.99
VRC8CF** Retail: $1499.99 
MALLINCAM Intro Price: $1399.99
VRC6M*** Retail: $699.00 
MALLINCAM Intro Price: $499.99

Applicable tax and shipping not included

* "T" denotes truss-tube design
** "CF" denotes carbon-fibre tube
*** "M" denotes metal tube

The MallinCam Xterminator is the finest, most advanced video CCD camera ever created for astronomical
work by anyone. It has a new 14-bit DSP processor, dual preamps and dual bias algorithm, allowing 
continuous automatic adjustment of the CCD sensor regardless of the exposure. It also has the latest ICX828
EXview HAD II CCD ceramic sensor (CirDIP), available in Class 1 astronomical grade and Class 0 grade as 
an option. The new A/D converter to DSP has been reconfigured to deliver the cleanest image ever seen 
in a live video CCD camera, even with short exposure times.

NEW! The MallinCam XTERMINATOR

Features:
n Sealed CCD chamber with 1/4" optical multi-coated glass.
nHigh-grade argon-gas-filled sensor chamber.
nNew ICX828 EXview HAD II series ceramic (Cer DIP) sensor.
n Large 1/2" Micro Lens Technology CCD sensor.
nAnti-dew coatings on the CCD sensor and internal optical 
window (a MallinCam exclusive).

nNew Holtek dual preamps configuration for greater gain 
(a MallinCam exclusive).

nNew 14-bit DSP.
nNew A/D converter configuration at the DSP (a MallinCam 
exclusive).

nCorrelated double sampling 
(a MallinCam exclusive).

nGood suppression of CCD output low-
frequency noise is achieved through the use
of S/H-type correlated double sampling.

nA high S/N ratio is achieved through the
use of an AGC-type dual amplifier, and high sensitivity
is provided by a wide cover range (a MallinCam exclusive).

nAn auto offset circuit provides compensation of output DC offset
voltage fluctuations due to variations in AGC amplifier gain.

nNew dual bias control for perfect control of the CCD sensor 
(a MallinCam exclusive).

* Cooling selection: OFF (idle), –5°C, –20°C via software.

http://www.mallincam.net/
http://mallincamusa.com/


SWORDPLAY    
Less than two degrees in length, the sword of Orion features an amazing array 

of targets for binoculars and telescopes—all visible in a suburban sky  by Ken Hewitt-White

SCOPING THE SKY
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star, theta2 (θ2) Orionis, pairs with a sixth-
magnitude star almost one arc minute east-
ward to form the double struve (Σ) 116. 
a barely perceptible 8.4-magnitude dot 
1¼ arc minutes farther east makes this a
row of three. But it’s the upper-right star,
theta1 (θ1), that interests me. strangely, θ1

looks bigger than θ2. Why bigger?
all is revealed telescopically. my 4¼-

inch newtonian at 38x confirms that θ1 is
not one star but four. together, these fifth-

to eighth-magnitude pinpoints form 
a striking 20-arc-second-wide box

of starlight called the trapezium.
the hot trapezium suns energize
the orion nebula’s core. upping
to 72x accentuates this intense
inner region, which seems to be
re mark ably straight-sided. the

neb ula overall displays a mottled
texture. Wispy “wings” curl east-

ward and westward, while a wedge 
of blackness to the northeast “bites” 

into m42 almost to the trapezium. farther
north, the small nebula M43 glows weakly
around a glaring seventh-magnitude star
near its centre. applying an ultra high
contrast (uhc) filter blunts the glare,
making the tenuous haze easier to discern.
(the filter also emboldens m42, but the
delicate trapezium suffers in the bargain.)
all this in a city-based 4¼-inch telescope!
my 10-inch dobsonian shows the same
stuff better, but i have a saying about the
great nebula: “for messier forty-two, any
scope will do!”

now for the rest of the sword. above
m42, two fifth-magnitude stars four arc
minutes apart almost blot out the elongated
nebula NGC1977. my averted vision barely
picks it up in the 10-inch, even when i em-
ploy the uhc filter to attenuate the un-
wanted starshine. at the top of the sword
is a sparse binocular cluster, NGC1981. its
seven main stars, ranging from magnitude
6.2 to 7.7, zigzag east-west. near the middle

NGc1977
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Without a douBt, the marquee attraction inside orion’s sword is the
great orion nebula, or Messier 42 (m42). spanning more than ½ degree
of sky, this hotbed of hydrogen 1,400 light-years from earth is the best

star-forming emission nebula for observers at canadian latitudes.
even though it arcs across the most light-polluted part of my sky, mighty m42 still

packs a punch. viewed through my tripod-mounted 8x56 binoculars, m42 is a fanlike
mist surrounding two fifth-magnitude stars slanted northwest-southeast. the lower-left

“The Starburst”

Σ747
Σ754

θ1

NGc1981

Σ750

M43

M42

Σ745

θ2

ONE OF THE NIGHT
SKY’S TREASURES
Visible in binoculars
and small telescopes 

as a delicate cloud, the
Orion Nebula (M42) is
unlike any other celes-
tial object. With a pastel
greenish tint, it is worth

many repeat looks.  
MAIN CHART BY GLENN LEDREW
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is a north-south row of three
stars, the uppermost one being 
a teensy binary. the 6.4- and
8.4-magnitude components of
Σ750, 4.2 arc seconds apart, re-
solve nicely in the bigger scope
at 107x and in the smaller one 
at 130x.

the south end of the sword
bursts with binaries. the show-
case double iota (ι) Orionis
sports 2.9- and 7.0-magnitude
components, 11.3 arc seconds
apart, that separate in my 4¼-
inch at 50x. eight arc minutes
southwest of iota is Σ747 (4.7,
5.5; 36"), which splits in my bin -
oc ulars. and just three arc minutes farther
west is another easy catch: Σ745 (8.4, 9.4;
28"). for a much tougher tandem, i veer 
20 arc minutes southeast of iota to Σ754
(5.7, 8.9; 5"), which, like Σ750, resolves in
the 10-inch at 107x. When the seeing is
rock-steady, my smaller instrument can
split it at 130x . that’s four pairs within 
½ degree of one another!

and i’ve got four more. Less than one
degree southwest of iota, my 4¼-inch at
27x sweeps up two wide doubles compris-
ing stars of eighth and ninth magnitude.
tripling that power pulls in two additional

10th- and 11th-magnitude duos.
although the four pairs are dim, 
their separations range gener-
ously from 44 to 74 arc seconds.
together, these subtle sets out-
line a lopsided rectangle, roughly
16 by 8 arc minutes in extent,
that’s eye-catching in my 10-inch
at around 50x. the doubles seem
to radiate from some invisible
common centre. i call this allur-
ing effect the Starburst.

i like to finish off my sword
sessions by framing the entire
dazzling dagger in my lowest-
power ocular. not many two-
degree swaths of sky are as spec-

tacular as this one. the wide-angle view in
my 4¼-inch scope at 22x is simply stun-
ning. the main elements are easy even in
my binoculars. the bottom line? the sword
of orion is enticing in any optics. F

Contributing editor Ken Hewitt-White has
observed deep-sky fuzzies over southern Brit -
ish Columbia for more than four decades.

PALE AND DELICATE COSMIC MIST
The Orion Nebula as viewed through a small
telescope is hard to portray, but this illustra-
tion comes very close.  SKETCH BY JOHN KARLSSON 

http://www.canadiantelescopes.com/
http://www.canadiantelescopes.com/
https://www.facebook.com/CanadianTelescopes


the PlANetS
MERCURY reaches its greatest elongation
east of the Sun on Jan. 14, placing it in our
western sky for a favourable appearance 
in the evening twilight. The week before,
Mercury and Venus lie within ¾° of each
other for three nights starting Jan. 9.

VENUS climbs into our western sky in
January, beginning a superb apparition as
a brilliant evening “star” (magnitude –4)
throughout winter and spring. From 
Jan. 9 to 11, Venus passes close to Mer-
cury, while from Feb. 20 to 22, Venus
passes close to Mars. The crescent Moon
passes by Venus on Jan. 21 and Feb. 20. 

MARS remains in our evening sky as a first-
magnitude reddish “star” low in the western
twilight. On Feb. 20, it partakes in the close
conjunction with Venus and the waxing cres-
cent Moon, the three worlds lying within 1° of
one another.

JUPITER comes to opposition on Feb. 6, when 
it is closest to Earth and at its brightest for 2015.
Jupiter then rises at sunset and shines in the early-
to late-evening sky at magnitude –2.6. This winter,
Jupiter retrogrades from Leo back into Cancer. On
Jan. 23/24, we see a rare combination of three Galilean
moon shadows at once on the Jovian disc.

SATURN can be seen in our predawn sky as a 0.5-magni-
tude object just above the 2.5-magnitude star beta Scorpii
low in the southeast. The waning crescent Moon passes 
¾° above Saturn on the morning of Jan. 16.

URANUS can be found in the southwest evening sky this season
as a 5.9-magnitude object in southern Pisces, sinking lower into
the twilight each night. 

NEPTUNE can be sighted with difficulty just after sunset as an
eighth-magnitude object in central Aquarius about ½° above the
4.8-magnitude star sigma Aquarii. On Jan. 19, Mars passes 13 arc
minutes south of (below) Neptune low in the evening twilight. 
By February, Neptune lies too close to the Sun to see.

JAN. 1 Waxing gibbous Moon in
Hyades, 2.5° from Aldebaran

JAN. 4 Full Moon, 11:53 p.m., 
EST; Quadrantid meteor shower 
peaks; Earth closest to Sun
(147,096,204 km)

JAN. 7 Waning gibbous Moon 
5° below Jupiter in late evening

JAN. 9 N Mercury and Venus 
¾° apart for next three evenings;
double shadow transit on Jupiter
(8:15 p.m. to 10:05 p.m., EST; 
best from eastern Canada)

JAN. 13 Last-quarter Moon

JAN. 14 Mercury at greatest angle
(19°) away from Sun in evening sky

JAN. 16 N Waning crescent
Moon ¾° above Saturn in morning
sky; double shadow transit on
Jupiter (10:51 p.m. to 11:59 p.m.,
EST; good across Canada)

JAN. 19 Mars passes just 13 arc
minutes below Neptune low in
evening sky

JAN. 20 New Moon, 8:14 a.m., EST

JAN. 21 Crescent Moon in 5°-wide
triangle with Mercury and Venus 
in evening sky

JAN. 22 Crescent Moon 3° above
Mars in evening sky

JAN. 23 N Very rare triple
shadow transit on Jupiter after
midnight in eastern Canada 
(1:28 a.m. to 1:52 a.m., EST, on 
Jan. 24)

JAN. 27 First-quarter Moon; Saturn
1° above beta Scorpii for next week
in dawn sky

FEB. 3 Full Moon, 6:09 p.m., EST;
Moon 5° below Jupiter in evening
sky

FEB. 6 Jupiter at opposition (rises
at sunset, sets at sunrise)

FEB. 7 Zodiacal light visible in
western sky for next two weeks 
in evening sky

FEB. 11 Last-quarter Moon

FEB. 12 Waning crescent Moon 
6° from Saturn today and tomor-
row in morning sky

FEB. 18 New Moon, 6:47 p.m., EST

FEB. 20 N Close conjunction of
waxing crescent Moon ½° from
Mars and 1° from Venus in evening
sky

FEB. 21 N Venus and Mars 
½° apart tonight and tomorrow 
in evening sky

FEB. 24 Mercury at greatest angle
(27°) away from Sun in morning sky

FEB. 25 First-quarter Moon

FEB. 25 Moon ½° from Aldebaran
in evening sky (best from eastern
Canada); afternoon daylight occul-
tation for Northwest Territories 
and Yukon

N Impressive or relatively rare 
astronomical event

OUR CHART SHOWS the major stars, planets and constellations visible from canada and the northern united states within
one hour of these times:

EaRLY JaNUaRY: 11 p.M.; LaTE JaNUaRY: 10 p.M.
EaRLY FEbRUaRY: 9 p.M.; LaTE FEbRUaRY: 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 com pass 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.
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For more detailed information, see the Observer’s Handbook 2015, 
published by The Royal Astronomical Society of Canada (www.rasc.ca or 888-924-7272).
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rotAtiNg Night sky: 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-to-

west trek. The rotational hub is 
polaris, the North Star, located 

almost exactly above the 
Earth’s North pole. Every-

thing majestically 
marches counter- 
 clockwise around 

it, a motion that 
be  comes evident 

after about 
half an hour.

coNstEllAtioNs:
The star groups 

linked by lines are 
the con stellations created 

by our ancestors thousands 
of years ago as a way of mapping 

the night sky. Modern astronomers 
still use the traditional names, which 

give today’s stargazers a per  manent link 
to the sky myths and legends of the past. 
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a Winter of
conjunctions
and transits
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Let’s hope the winter provides us fine weather for 
viewing several superb conjunctions and an event on
jupiter we won’t see repeated for another 17 years  
by Alan Dyer

the year Begins with some fine naked-eye meet-ups between mercury and
venus; venus and mars; the moon and saturn; and the moon and aldebaran. it’s
a winter festival of conjunctions! 

for those with telescopes, mars and neptune pass each other within a high-power field.
and out at jupiter, we are treated to one of the most rare of jovian sights: shadows from
three of its big moons projected onto jupiter’s cloudy disc at once—but for only 24 minutes. 

MOON MEETS ALDEBARAN
this year, an 18-year-long wobble of the moon’s orbit aligns it so that the moon passes in
front of, or occults, the bright star aldebaran every month. aldebaran is the red giant star
that marks the eye of the winter constellation taurus the bull. 

these occultations continue until september 2018. We haven’t enjoyed such a series of
stellar occultations since the late 1990s. that’s the good news. 

the bad news is that despite their frequency, most of the occultations will be visible
only from other, often remote, parts of the world. and for the events visible from canada,
some will occur in daylight. But over the next four years, a handful of aldebaran occulta-
tions will be dark-sky events for southern canada—and at a convenient hour to boot!

the closest we come this season is on february 25, when the waxing quarter moon
passes just ½ degree (a moon diameter) above aldebaran high in the south in the early
evening. to enjoy this conjunction at its closest, you’ll need to be in atlantic canada. When

darkness falls in Quebec and ontario, the
moon is a little farther from aldebaran but
still an impressive ¾ degree away. 

from western canada, the moon appears
about one degree from aldebaran. north-
western canada (the northwest territories
and yukon) can see the moon actually occult
aldebaran, but it occurs in the middle of the
afternoon in broad daylight.

the west has the better view of an earlier
moon-aldebaran encounter on the evening
of january 1. While the moon lies a gen erous
three degrees from the bright star, its position
west of aldebaran puts it among the hyades,
a distinct naked-eye star cluster that marks 
the face of taurus. to the unaided eye, the
brilliance of the waxing gibbous moon will

wash out the surrounding stars, but if skies are crisp and clear, binoculars should reveal
the moon set among a field of stars. take a look to start a new year of stargazing.

MERCURY MEETS VENUS
the best time to sight mercury in the evening in 2015 is in late april and early may, but
january brings a pretty good runner-up opportunity. mercury swings away from the sun
in midmonth, reaching its greatest elongation on january 14. mercury always appears low
in the twilight but is surprisingly bright. once you find it with binoculars, you’ll be amazed
at how easy it is to spot with unaided eyes. 

  

 
MOON AMID THE HYADES I  On the

late evening of New Year’s Day, the waxing
gibbous Moon moves through the stars of
the Hyades cluster as seen from western

Canada, where the Moon appears 
farther east along its orbit. From eastern
Canada, the Moon is to the right, or west,

of the Hyades. COURTESY STARRY NIGHT PRO
PLUS™/SIMULATION CURRICULUM CORP.

MOON, MARS AND VENUS MEET
On June 19, 2009, the waning crescent

Moon shone five degrees above Venus and
Mars in the morning sky. On February 20,
these three worlds appear just one degree
apart in the evening sky.  PHOTO BY ALAN DYER

expLoring the night sky
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But early january brings a great aid 
to finding mercury, in the form of venus.
for several nights beginning january 9,
mercury and venus pass within ¾ degree 
of each other. venus is so bright, you can’t
miss it. aim your binoculars at venus, and
look for the dimmer “star” just above it.
mercury and venus remain within a binoc-
ular field for nearly two weeks, so you have
plenty of evenings to bag a sighting. 

By january 21, venus and mercury just
squeeze into a binocular field, but the at-
traction on this evening is the waxing cres-
cent moon above the inner-planet pair. a
night later, the crescent moon shines beside
mars, the other evening planet destined for
a meeting with venus in late february.

JUPITER AT 
OPPOSITION
meanwhile, on the other side of the sky,
look for jupiter rising into the east these
winter nights. the giant planet now shines
brightly on the Leo-cancer border, slowly
retrograding this season from Leo westward
into cancer. unfortunately, jupiter doesn’t
loop far enough into cancer to pass by this
constellation’s notable sight: the Beehive 
star cluster (messier 44). the closest jupiter
comes to the Beehive is five degrees away in
early april, when it stops retrograding on
april 8. pity.

jupiter reaches another annual milestone
point on february 6—or, rather, earth does.
that’s the date we lie directly between jupi -

ter and the sun. jupiter then appears oppo-
site the sun and rises as the sun sets. We’re
then as close to jupiter as we’ll be for the
year, making jupiter appear as bright to the
naked eye (magnitude –2.6) and as large in
a telescope (45.3 arc seconds across) as it
will get for 2015.

Before its february 6 opposition, jupiter
rises in the early evening and won’t be high
enough for a sharp telescopic view until late
evening. But after opposition, jupiter will be
up as it gets dark, placing it high in the east
during convenient evening hours. february
to may are the prime months for exploring
the king of the planets this year.

INNER-PLANET CONJUNCTION  Mercury rises to meet up with Venus
for several nights beginning January 9, when the two planets appear 
¾ degree apart. Look low in the southwest for a pair of mismatched “stars”
in the twilight. Mercury shines at magnitude –0.8.

MERCURY AT ITS BEST  Mercury reaches its greatest angle away from
the Sun on January 14 in a decently favourable elongation for Canadian 
latitudes. The small planet’s proximity to brilliant Venus (then shining at
magnitude –3.9) will make Mercury easy to locate. 
COURTESY STARRY NIGHT PRO PLUS™/SIMULATION CURRICULUM CORP. (BOTH)
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ALMOST AN OCCULTATION  The best view of the Moon’s
February 25 close passage by Aldebaran is from Atlantic Canada.
From the east coast, the Moon passes just ½ degree (a lunar 
diameter) north of the stellar eye of Taurus. From Canada’s
Northwest Territories and Yukon, the Moon passes in front of
Aldebaran in broad daylight (at 2:35 p.m., MST, for Yellowknife).
COURTESY STARRY NIGHT PRO PLUS™/SIMULATION CURRICULUM CORP. (BOTH)

MOON AMID THE HYADES II  Now in its first-quarter phase, the Moon appears
very close to Aldebaran and on the edge of the Hyades on February 25. This close
conjunction is best seen from eastern Canada in the early evening. By nightfall in
the west, the Moon will have moved away from Aldebaran.

moon by aldebaran
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SATURN IN SCORPIUS
Last year, we saw saturn in Libra. in mid-
january, saturn crosses the border east into
scorpius, usually considered a spring or sum -
mer constellation. crossing day is january 17,
the day after the crescent moon slides past
saturn in a close conjunction at dawn. 

on the morning of january 16, look south -
east to see the crescent moon just ¾ degree
above saturn low in the winter dawn sky. 
it is one of the season’s best conjunctions
and, due to the late sunrise in winter, doesn’t
demand too early a rise to catch the view,
with a morning coffee in hand. 

With clear skies and a low horizon to the
southeast, you might also glimpse antares
and some of the other stars of scorpius, giv-
ing you an early-bird sighting of this den -
izen of the summer sky. 

saturn climbs a little higher each morn-
ing, but we’ll have to wait until late spring 
to enjoy views of the ringed planet in 

the evening hours. saturn
will reach opposition on
may 22 when, as ju pi ter
does in early february, 
it will rise as the sun is
setting. 

VENUS MEETS MARS
thankfully, the winner of
the “best conjunction of

TWILIGHT TRIANGLE  By January 21, Mercury is dropping back toward
the horizon and away from Venus. However, the thin crescent Moon, about
36 hours old, joins the planets to form a binocular-wide trio below Mars.
COURTESY STARRY NIGHT PRO PLUS™/SIMULATION CURRICULUM CORP. (BOTH)

THE NEXT NIGHT  By the next evening, January 22, Mercury and Venus 
lie farther apart, but the 2.5-day-old thicker crescent Moon shines three 
degrees above reddish Mars, now at magnitude 1.2.

WANING MOON BY JOVE  On the evening of January 7, the wan-
ing gibbous Moon rises around 8 p.m., local time, shining five degrees
below Jupiter, the brightest object in the eastern sky this winter. At a
magnitude of about –2.5, Jupiter is now on the Leo-Cancer border.

FULL MOON BY JOVE  A lunar
cycle later, the Moon, now at full
phase, is back near Jupiter for a
nearly identical five-degree conjunc -
tion. On February 3, with Jupi ter 
just three days before opposition,
the pair rises in the east at sunset. 
COURTESY STARRY NIGHT PRO PLUS™/

SIMULATION CURRICULUM CORP. (BOTH)
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the season” award goes to an event we can
enjoy in the early evening. But don’t wait too
long. catch mars and venus as soon as pos-
sible after sunset, before they sink below the
horizon at about 7:30 p.m., local time. 

the date to circle is february 20, when
the waxing crescent moon, venus and mars
all fit within a two-degree field—the field of
a small telescope at low power. this is one
of the best conjunctions of 2015. 

the pairing is mismatched, to be sure,
with venus blazing at magnitude –3.9, fully
five magnitudes, or 100 times, brighter than
mars. to the unaided eye, venus and the
moon might overpower mars, in the middle.
use binoculars to clearly see all three worlds.

the next night, february 21, sees venus
and mars at their closest approach, just 
25 arc minutes apart. after that, venus and
mars separate and go their own ways. venus
climbs higher to dominate our western sky
as a brilliant evening “star” into the spring
months, while mars sinks lower in the west
to disappear behind the sun by early may.

mars returns to the morning sky in late
2015 to partake in a series of planetary close
encounters throughout october and novem -
ber, including a reunion with venus on no-
vember 2 and 3.

SHADOW DANCING ON JUPITER
the major event of the season comes on the
night of january 23/24. for 24 minutes, we’ll
see jupiter spotted with shadows from three
of its largest moons at once. the last time
this happened in a dark night sky was octo -
ber 11, 2013, in an event visible from eastern
canada. prior to that, we had a tri ple shadow
transit on march 28, 2004. 

the dates might suggest that these events
occur several times a decade. not so. the
next triple shadow transits on jupiter are not
until 2032, in a pair of events on march 20
and december 30. so the event this january
is not to be missed.

this season’s triple shadow transit in-
volves io, europa and callisto. in any triple
shadow transit, callisto—the outermost of
the “big four” galilean moons—is always
involved. Because of the 4:2:1 ratio of their
orbital periods, io, europa and ganymede
can never appear in front of jupiter at once
or cast their shadows onto the planet together.

in addition, because callisto orbits far
from jupiter, its shadow usually passes above
or below the planet. But every six years, the
plane of jupiter’s equator and of the orbits
of its galilean moons align to allow callisto

CLOSE CONJUNCTION AT DAWN  Set the alarm clock for a dawn gaze at one of the season’s best
conjunctions, when the waning crescent Moon passes just ¾ degree above Saturn, now in the head 
of Scorpius. Look southeast between 6 a.m. and 7 a.m., local time.

SATURN IN SCORPIUS  By the end of January, Saturn has moved east to bring it into conjunction
with one of the brightest stars in Scorpius, beta (b) Scorpii, also known as Graffias. The ringed planet is
within one degree of Graffias for a week, beginning January 27.  
COURTESY STARRY NIGHT PRO PLUS™/SIMULATION CURRICULUM CORP. (BOTH)

WANING MOON BACK NEAR SATURN  On the mornings of February 12 and 13, the waning 
crescent Moon passes Saturn by a six-degree-wide margin for a pair of modest conjunctions in 
the winter dawn sky. Saturn will be more prominent this spring as it zigzags back and forth above
Graffias, reaching opposition on May 22.  COURTESY STARRY NIGHT PRO PLUS™/SIMULATION CURRICULUM CORP. 
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to cast its shadow onto jupi ter’s cloud-
tops. this creates opportunities for triple
shadow transits with shadows from two of
the other three galilean moons. 

the edge-on tilt of the plane of jupiter’s
moons is ongoing throughout 2015. as well
as allowing triple shadow transits, the align-
ment creates a series of “mutual events,”
when one of the galilean moons passes 

in front of (occults) or casts its
shadow onto (eclipses) another.
this winter and spring, a jovian
mutual moon event occurs every
week or so for nighttime viewing
from north america. for a detailed
listing, see the 2015 edition of the
rasc’s Observer’s Handbook.

one mutual event occurs dur-
ing the january 23/24 triple shadow

transit, when callisto partially eclipses io.
as a result, we are treated to the unusual
sight of their two shadows merging for a few
minutes around 12:48 a.m., est (9:48 p.m.,
pst). io itself might darken slightly, but the
effect is likely to be subtle.

the prime attraction of the triple transit
is seeing first one shadow (callisto’s) on the
planet, then two shadows (adding io’s) and,
finally, three (add ing europa’s) at once. each
will appear as a dark inky spot, but each will

CLOSE ENCOUNTERS AT DUSK
Conjunctions don’t get much closer
than this! On February 20, the wax -
ing crescent Moon passes a mere 
½ degree above Mars and one de-
gree from Venus. Use a telescope to
frame the tight trio. 

RED AND BLUE PLANETS  
Early on the evening of January 19, the red planet Mars passes very close to the
blue planet Neptune. The pair will be low in the southwestern sky at nightfall, so
catch them early in the evening. 

This is an extremely close conjunction, with Mars passing just 13 arc minutes
(less than half a Moon diameter) south of Neptune. While Mars shines at magni-
tude 1.2, Neptune is a dim magnitude 8. Nevertheless, in a telescope at moderate
to high power, Neptune should be obvious as a tiny blue “star” north of Mars. 
COURTESY THESKYX™/SOFTWARE BISQUE 

THE VIEW FROM IO  For several minutes around
12:48 a.m., EST, as we see the shadows of Io and
Callisto merge, this is what’s happening in space:
Callisto (off frame here) is casting its shadow onto
Io, partially eclipsing Io’s northern hemisphere.
COURTESY COSMOGRAPHIA/FIFTH STAR LABS LLC
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VENUS AND MARS MEET The next
night, Venus and Mars are at their
mutual closest approach, less than 
½ degree apart, forming a contrasting
pair in the evening twilight. Venus is
white and bright, while Mars is dim
and reddish.  COURTESY STARRY NIGHT PRO
PLUS™/SIMULATION CURRICULUM CORP. (BOTH)

moon meets venus and mars
FEBRUARY 20, DUSK SKY

Mars

Ecliptic

SW WEST

PISCES

Venus
Moon

Mars

Ecliptic

Venus

Moon

conjunction close-up
FEBRUARY 20, 
DUSK SKY

venus passes mars
FEBRUARY 21, DUSK SKY

Mars

Ecliptic

SW WEST

PISCES

Venus

Moon

mars passes neptune
JANUARY 19, DUSK SKY

Neptune

1°  telescope field 

sigma (σ) aqr

Mars
13 arc minutes

callisto eclipsing io
JANUARY 23/24, 12:48 A.M., EST



36 skyNEWs • JANUARY/FEBRUARY 2015

TRANSIT PRACTICE 
Double shadow transits on Jupiter are more frequent, with several occurring this season. Here are two that are timed for the
evening hours in North America. Use these events earlier in January to practise your observing skills and astrophoto techniques
so that you’ll be ready for the big night on January 23/24.

FROM EASTERN CANADA  For nearly two hours on January 9, 
from 8:15 p.m. to 10:05 p.m., EST, the shadows of both Io and Europa 
are projected onto the Jovian cloudtops. The timing makes this event
best suited for eastern Canada. From the west, Jupiter will be too low 
or will not have risen yet.  COURTESY THESKYX™/SOFTWARE BISQUE (BOTH)

FROM ACROSS CANADA  For just over an hour on January 16, from
10:51 p.m. to 11:59 p.m., EST (7:51 p.m. to 8:59 p.m., PST), Io and Europa
again cast their shadows onto the planet. The timing later at night makes
this event suitable for viewing from across Canada, though Jupiter will 
be low in the eastern sky as seen from western Canada. 

INGRESS OF IO’S SHADOW While Callisto’s
shadow enters, or ingresses, the Jovian disc at
10:11 p.m., EST, the initial double shadow transit
begins when Io’s shadow enters the disc.

Rare 
TRIPLE 
TRANSIT

On the night of January 23/24, three
of Jupiter’s four Galilean moons
present a rapidly changing interplay
of shadows and moons on the disc
of the giant planet. 

Here’s a breakdown of the major
events as Io, Europa and Callisto
move across Jupiter, casting their
shadows together, albeit briefly,
onto the Jovian clouds in a rare
triple shadow transit. 

All times are Eastern. Add one hour
for Atlantic; subtract one hour for
Central, two hours for Mountain and
three hours for Pacific. Note that the
events begin late on January 23 but
continue after midnight, ending on
January 24.

INGRESS OF IO With two shadows well on the
disc, Io itself begins its transit across the planet.
Io’s tiny disc should be easy to see at first against
the dark limb of the planet.

TRIPLE SHADOW TRANSIT BEGINS  With
the entry of Europa’s small shadow onto Jupiter,
the rare triple shadow transit begins, lasting just
24 minutes. Io emerges from Callisto’s shadow.

TRIPLE SHADOW TRANSIT ENDS  With the
departure of Io’s shadow from the disc, the triple
shadow transit ends, leaving a double shadow
transit from Europa and Callisto.

triple shadow transit
JANUARY 23/24, 11:35 P.M., EST
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The positions of Jupiter’s four larg est moons
are shown for each night of the two-month
period. Jupiter is rep re sen ted by the central
vertical shaft, while the moons are the four
wavy lines. The hori  zontal lines mark 7 p.m.,
EST, on the dates in di  cated. Time flows from
top to bottom, so look proportionately
below the line for later times on a par ticular
date. East is to the left, and north is at the
top, as seen in bino c ulars. From closest to
farthest, the moons are Io, Europa, Gany -
 mede and Cal listo. Orbital periods are 
1.8, 3.6, 7.2 and 16.7 days, respectively.
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be a different size and intensity. callisto’s
will look the largest and most diffuse. io’s
will look the most intense and sharply de-
fined. europa’s will look the smallest. 

their high contrast with the bright jo -
vian clouds should make the black shadows
stand out easily in even a 90mm to 100mm
telescope. use high power for the best view. 

all three shadows are together on the
disc for only 24 minutes, from 1:28 a.m. to
1:52 a.m., est (10:28 p.m. to 10:52 p.m.,
pst). note that this event straddles mid-
night on january 23/24, so don’t get the date
wrong! for western canada, most of the
events occur before midnight on january 23,
while for eastern canada, they occur after
midnight on january 24. 

SEEING THE MOONS IN TRANSIT
far more challenging than sighting their
dark shadows will be seeing the bright discs
of the three moons as they also transit the
face of the planet. 

the moons will be easiest to see as they
enter and leave the disc, when they are 
projected against the darker limb of the
planet. a good time is between 2:08 a.m.
and 2:12 a.m., est (11:08 p.m. to 11:12 p.m.,
pst), when europa comes onto the disc and
io exits. all three moons are on the disc—
but just barely—for only those four minutes.

When the moons are well on jupiter,
however, it may be tough to sight their discs
against the giant planet’s cloud bands and
belts. io and europa are bright and will 
appear projected onto jupiter’s bright 
equatorial zone. While callisto is darker, 
it will appear projected onto the darker
north equa torial Belt. 

a clear sighting of the moons them-
selves on the disc will require a 20- to 30-
centimetre telescope. (during the event,
you’ll see ganymede located several jupiter
diameters to the east of the planet, com-
pletely aloof from the proceedings.)

an interesting alignment occurs about
1:19 a.m., est (10:19 p.m., pst), when, for
a few minutes, the disc of io crosses in front
of the shadow of callisto. io remains sunlit.
Will it become visible as a bright dot on
callisto’s dark, diffuse shadow? 

the triple transit event is rare enough
that it’s worth an “eclipse-chasing” trek to
seek out cloudless skies. fortunately, the
event occurs on a friday night into satur-
day morning. so leave early to get under
clear skies, and stay up late to enjoy an event
we won’t see repeated until the year 2032.

MERGING SHADOWS  As Io is partially
eclipsed by Callisto, Io’s faster-moving shadow
catches up to Callisto’s shadow, merging into
one supershadow for several minutes.

IO TRANSITS CALLISTO’S SHADOW  Io
passes across Callisto’s shadow for about 10 min-
utes. Io remains sunlit. Will it be visible as a bright
dot on Callisto’s large and diffuse shadow? 

EUROPA ENTERS, THEN IO EXITS  The disc
of Europa enters the disc of Jupiter at 2:08 a.m.,
EST. Four minutes later, at 2:12 a.m., Io leaves the
disc to appear against the black sky.

DOUBLE SHADOW TRANSIT ENDS  As the
shadow of Callisto leaves the disc, the double
transit ends, with Europa’s shadow and the disc
of Europa and Callisto remaining on Jupiter.
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A hazy oval patch in the constellation Andromeda, M31 is visible to the
unaided eyes in the northern hemisphere in rural, moonless locations
away from light pollution. Recent estimates of the Andromeda Galaxy’s
distance place it at 2.6 million light-years, making our big neighbour
galaxy the most remote object that can be seen without optical aid.
However, any binocular will improve the view, and glasses with main
lenses 40mm or larger in diameter will bring out some of the detail seen
in this photo, such as the main dust lanes. But the colour and fine detail
captured in this superb image taken through a 140mm refractor by
astro photog rapher Lynn Hilborn of Grafton, Ontario, remain beyond 
visual detection, even in a large telescope.  

THE BIG PICTURE

NEXT-DOOR STAR CITY
About one-third larger than the Milky Way, our home galaxy, 
the Andromeda Galaxy (M31) is 2.6 million light-years distant  
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by Peter McMahon

WILDERNESS ASTRONOMER

Grasslands East Block
is Saskatchewan astronomy oasis should be considered its own dark sky preserve
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designated a dark sky preserve in 2009
by the royal astronomical society of can -
ada (rasc), this mixed-grass prairie eco -
system offers some of canada’s driest skies
at a latitude that allows for both stunning
views of the milky Way and a fairly good
chance of an aurora sighting. after several
trips focused on the park’s more populated
West Block (bordering the town of val marie,
saskatchewan; population 98), i recently
had an opportunity to thoroughly explore

the park’s more remote east Block under
ideal conditions.

as a seemingly infinite expanse of tall
grass cut through with dinosaur-fossil-
strewn badlands, grasslands’ east Block
could really be considered its own dark sky
preserve. “the texture of the grass here
forms a natural baffling for any stray light,”
says rasc regina centre president and
“observing wizard” chris Beckett.

“i’ve actually watched stars set all the

way down to the horizon here instead 
of disappearing in the haze of the atmo -
sphere,” says Beckett. “usually, the only star
you can do that with is the sun.”

HOW TO GO, WHERE TO STAY
from the park’s West Block, follow high-
way 18 in a loop north, east, then south
(about 170 kilometres). turn west on high-
way 608, following the signs to the east
Block and the mcgowan visitor reception
centre/rock creek campground. you will
be travelling on gravel roads part of the way.

from regina, take the trans-canada to
highway 2 south. proceed on highway 2 all
the way to highway 608, where you follow

since Writing aBout grassLands nationaL park in the
first edition of this column three years ago, i’ve come to regard this
stargazer’s paradise as the last word in north american dark sky parks. 

AWESOME STARRY DARKNESS
The superb stargazing conditions are evident
in this 2014 wide-angle photo by the author.
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the signs into the park. (Be sure to fill up
on gas in val marie or assiniboia.)

the only accommodations here (bring
your own food and water) are tent and rv
sites near the mcgowan visitor reception
centre—a modified house with a large liv-
ing room filled with bison and dinosaur
fossil displays. since the park’s dark sky
designation, it is not uncommon in the
summer to have three or four tents and
about as many rvs (even on weekdays), so
it’s always a good idea to call ahead to see
whether any staff will be on hand. 

LAND OF LIVING SKIES
as darkness descends, prepare to have your
mind blown by all the celestial goodies 
associated with fantastically virgin skies:
high-altitude noctilucent clouds at dusk, an
eerie pyramid of zodiacal light, the faint
brightening from the gegenschein oppo -
site the night sky from our sun and ghostly
aquamarine airglow on the horizon—seen
only from the darkest places on earth.
every wisp, tendril and dust lane of the
milky Way is clearly visible here without
the need for averted vision.

the spectacular binocular sights of the
star clusters m6 and m7 are nestled into the
buttes of the valley of 1,000 devils, a nearby
badlands formation and frequent hike for
daytime visitors. here in this wilderness-
astronomy dream destination, you can truly
appreciate our place in the intergalactic void:
gazing out at one of the spiral arms of our
home galaxy from inside another arm—like
a bug sitting on a flower petal looking at the
next petal over—a small fraction of just one
of the hundreds of trillions of galaxies that
comprise our known universe. travelling to
the east Block of grasslands national park
is a journey through space and time to a
place where the background “noises” of the
civilized world are replaced with a gentle
breeze across the lone prairie.  F

Grasslands’ Beyond the Big Dipper star party
runs May 15-17 in the East Block. The West
Block’s annual Sleep Under the Stars event
takes place on July 25. For more information
on 2015 stargazing events in Grasslands 
National Park and a gallery of additional
photos of the dark skies of the East Block, 
log on to WildernessAstronomy.com and
click on the Magazine link.

http://wildernessastronomy.com/
http://www.vixenoptics.com/
http://skysafariastronomy.com/
http://thescienceshop.ca/
mailto:scienceshop@telus.net
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by Gary Seronik

ON THE MOON

The Light Side of the Moon
Have you ever wondered which feature on the lunar surface is the brightest? 

e answer might surprise you.

feW can faiL to Be impressed by the dazzling sight of the full moon on a
clear winter’s night. But even though the lunar disc appears to gleam a silvery
white, it actually reflects only about 12 percent of the sunlight that reaches its 

surface. that’s roughly the same reflectivity as an asphalt road. of course, that 12 percent
figure is an average—some regions reflect more light, some less. the brightest parts tend
to be fresher material since, generally, the longer something sits on the surface of the
moon, the darker it becomes. so light-hued craters are often rela-
tively young. also, the composition of some materials makes them
naturally more reflective than others.

if you were to ask a group of lunar 
observers to identify the brightest feature
on the moon’s earth-facing side, most
would quickly nominate the 40-kilometre-
wide crater aristarchus. certainly, it is a
prominent feature. indeed, if you use

binoculars to inspect a
thin crescent moon in the
evening sky, you will be
able to catch sight of
aristarchus faintly glow-
ing on the earthlit side of
the lunar disc. another
popular nominee is the
wonderful 85-kilometre-
diameter ray crater tycho.

When the moon is full, tycho is arguably
the most eye-catching sight of all, with its
long, feathery rays and conspicuous rim.
But you might be surprised to learn that
several lunar features are actually brighter
than either of these standouts.

one of these features, situated near
tycho, is the small, intensely luminous
patch known as cassini’s Bright spot. it 
is named after the astronomer who first
called attention to it in 1671, giovanni
domenico cassini. that’s the same cassini
after whom the major division in saturn’s
rings is named. cassini’s Bright spot is 
actually the ejecta halo surrounding the
four-kilometre-wide crater hell Q. the
crater itself is invisible when the moon is
full or nearly so, but cassini’s Bright spot
is an easy find.

ray craters tend to be among the
youngest lunar features, and since be -
ing young and fresh makes a crater bright
as well, it follows that the 28-kilometre-
diameter proclus is one of the very bright-
est. the crater is parked on the northwest-
ern edge of mare crisium (remember that
east and west on the moon are the opposite

DECEIVINGLY BRIGHT  The
lunar surface is not as brilliant as it
seems, especially on a clear winter
night when the contrast between
the black sky and the sunlit Moon
magnifies the effect. Moon mate-
rial has the same reflectivity as an
asphalt road.  PHOTO BY GARY SERONIK
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bright Spot

Tycho

aristarchus

proclus

Stevinus a
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of sky directions), and its northern rim
is especially luminous. in fact, by my
measurements, it’s the second brightest
feature on the lunar surface. When you
inspect proclus, notice how its ray sys-
tem has a significant gap along the west-
ern side. this detail indicates that the
projectile which formed the crater must
have come in at a very shallow angle,
kicking ejecta “downrange” from the 
direction of travel and leaving a gap on
the incoming side.

so if none of these is the very bright-
est feature on the earth-facing side of 
the moon, what is? the answer is the 
obscure crater stevinus a. this eight-
kilometre-wide impact pit lies next to
75-kilometre-diameter stevinus, near
the moon’s southeastern limb. Big stev -
inus is flanked by its namesake and by
nearby 12-kilometre-wide furnerius a,
itself one of the moon’s most luminous
attractions. in spite of its size, stevinus a
is easy to spot. and considering that it 
is the brightest jewel in the lunar crown,
it’s a surprisingly simple, modest, young
bowl-shaped crater.

When you train your telescope on 
the full moon and track down these
craters, you’ll quickly realize that the
designation “brightest” is largely aca-
demic. there are uncountable snow-
white pits and rings all over the moon.
it’s also instructive to look in on these
features when the terminator is near
them. most are challenging to find under
low-sun illumination. F

Gary Seronik is the editor of Antonín
Rükl’s classic atlas of the moon and
Charles A Wood’s the modern moon. 
He is also editor of this magazine’s website,
SkyNews.ca.

http://www.skynews.ca/
http://www.skynews.ca/
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STEPHAN’S QUINTET 
In this fine deep-sky image 
by Ron Brecher of Guelph, 
Ontario, the famous galaxy
group Stephan’s Quintet, 300
million light-years away, can
be seen at lower left. Visible at
upper right is the nearer galaxy
NGC7331, at 50 million light-
years. Equipment: 10-inch ASA
astrograph and SBIG 11000
CCD (for more information, 
go to www.astrodoc.ca).

SEEKING DEEP-SKY
WONDERS 
Going deep is the theme for these three gallery images, which range out to
half a billion light-years. On our third gallery page, we stay closer to home.

gaLLery
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Å Witch’s BrooM Desig-
nated NGC6960, this western
section of the Veil Nebula in
Cygnus is the tattered remains 
of a star more massive than our
Sun that destroyed itself in a 
supernova explosion about 6,000
years ago. To skywatchers of 
that long ago era, the supernova
would have shone as brightly 
as the crescent Moon. From his
observatory in Flagstaff, Arizona,
Klaus Brasch used multiple im-
ages from his Celestron 14-inch
Schmidt-Cassegrain and 130mm
apo refractor, combining them
into this single smooth mosaic.

Ñ cosMic cAvE  This glow-
ing star-forming region, known
as NGC7822, lies about 3,000
light-years away, in the direction
of the constellation Cepheus.
Within the nebula, radiation
from bright, recently born stars
heats and illuminates the cave-
like structure, causing the gas 
to glow. The cave is vast in size,
about 30 light-years wide. Daniel
Meek of Calgary used a Tele Vue
NP127is f/5.2 refractor with a 
QSI 583wsg CCD camera for the
5-hour narrowband image.



46 skyNEWs • JANUARY/FEBRUARY 2015

ÉTRANSIT OF BOEING 747 
A few minutes before the October 23 
partial eclipse of the Sun began, Trevor
Bryant of Brandon, Manitoba, had set up 
his solar-filtered Celestron 8-inch Schmidt-
Cassegrain telescope and mounted his
Canon T3 DSLR camera to it. As he was 
aiming the scope, he noticed a jet heading
directly toward the Sun. He grabbed the 
remote shutter release and snapped this
shot as the jet passed in front of the Sun.
The result is a rare photo of the largest
sunspot recorded in 24 years, designated
AR 2192, and a much closer aircraft. “What
would have made it even better,” notes
Bryant, “is if the eclipse was happening
when the jet went past.” Unfortunately, he
was clouded out once the eclipse began.

Ç WhistlEr vistA Professional 
photographer David McColm, who is 
based in Whistler, British Columbia, 
enjoys recording both night and daytime
scenic vistas as well as triathlons in 
spectacular settings. For this image, 
he netted a random bolide meteor 
along with an emerging horizon aurora.

gaLLery
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by Ivan Semeniuk

OTHER WORLDS

Visit the Rim of the Solar System
When a probe is dispatched to the farthest reaches of our solar system, it’s a foregone conclusion that 
it will encounter the unknown. But aer NASA’s New Horizons mission blasted off in January 2006, 

scientists found themselves dealing with one unknown more than they had bargained for.

THE NEW HORIZONS spacecraft is now just six months away from its
historic flyby encounter with Pluto. After this rendezvous, scientists are
hoping the mission will have a part two, where the spacecraft will be 

directed toward one of the tens of thousands of small, icy bodies that populate
the Kuiper belt on the rim of the solar system, located beyond the orbit of Neptune.
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The second encounter would comple-
ment the first by providing insights into the
formation of the outer solar system and
would help illuminate where Pluto fits in.
But this rests on finding somewhere suit-
able for New Horizons to go. In October,
as time was running out, mission scientists
finally announced that they’d succeeded.

Astronomer JJ Kavelaars of the National
Research Council of Canada was drawn
into the nail-biting quest during a 2009
planetary science conference when John
Spencer, a member of the New Horizons
team, called out to the community for help.

Spencer was facing an unexpected di -
lemma. When New Horizons was launched,
there was no time to plan its entire journey.
The spacecraft had to be sent toward Jupi -
ter at just the right moment for the giant
planet’s gravity to fling it on to Pluto. So 
the question of where to go after Pluto was
to be answered en route. As the mission
began, it was assumed that astrono mers
would find many suitable options.

That assumption proved to be wrong.
Unlike the asteroid belt, where the number
of objects grows steadily with diminishing
size, the Kuiper belt is less populous than
expected and its population curve is flatter.
As things get smaller, they do not seem to
get more plentiful. While interesting to
theorists, this realization significantly re-
duced the chance of New Horizons’ finding
a Kuiper belt target beyond Pluto. 

New Horizons will visit Pluto in July. 
This illustration depicts Pluto’s thin
atmo sphere and large moon Charon.

KBOs, 2016-2020 Pluto-Charon, July 2015

Kuiper Belt

Jupiter System, March 2007

KUIPER BELT  A doughnut-shaped cloud of icy
bodies known as Kuiper belt objects (KBOs) is the
second leg of the New Horizons mission. It will 
be the first spacecraft to explore Pluto and a KBO.  
NASA/JHU/APL ILLUSTRATIONS (BOTH)New Horizons’ Trajectory

May 2007-April 2015



When Spencer put out the call, Kave-
laars was in the audience and knew that he
could help. Together with Brett Gladman 
of the University of British Columbia and
Jean-Marc Petit of Observatoire de Besançon,
France, Kavelaars had already created the
best available model of the Kuiper belt based
on data gathered at the Canada-France-
Hawaii Telescope. By using the model, he
explains, “it seemed to me that we could
figure out where the most likely place on
the sky was where they should be looking.”

There was little room for error. The
model would need to predict where to find
objects that are destined to end up some-
where the spacecraft can go after it reaches
Pluto. The possibilities are extremely lim-
ited. New Horizons will be moving at 14
kilometres per second and will have only
enough fuel to shift course by 0.35 degree. 

Although the answer Kavelaars and his
colleagues came up with amounted to just
a slight shift from where the New Horizons

team had already been looking, it would
prove to be a crucial adjustment. 

Other factors confounded the effort.
The area of sky to be searched was set
against the rich backdrop of the Milky Way.
With so many stars to sift through in the 
attempt to detect the tiny dot of an extremely
faint Kuiper belt object, the hunt bogged
down. By July 2014, in a last-ditch effort to
find a target for New Horizons to visit, the
team was allocated a large share of valuable
time on the Hubble Space Telescope.

It was a gamble, says Kavelaars. “People
were saying we shouldn’t have been given
the Hubble time for such a risky search.”

When the Hubble search commenced,
there were a few promising candidates. But
as the data accumulated over several weeks,
they looked far less promising. “I was begin -
ning to doubt we would find anything,” says
Spencer. “We were really down to the wire.”

By late September, however, three pos-
sible targets were found with favourable 

orbits, and one was looking particularly
good for an encounter with New Horizons.
With only weeks to spare before the search
was to be ended, the second half of the 
mission had been saved. “There was a sense
that a small miracle had occurred,” says
Kavelaars, who felt “a huge relief ” that his
statistical work performed as intended. 

Now Kavelaars is preparing for his next
adventure as part of the science team that
will explore the newly discovered object
when New Horizons arrives there in late
2017 or early 2018. When Kavelaars first
started studying Kuiper belt objects years
ago, the idea of getting a close-up view of
one of them seemed as likely as walking 
on Mars. But thanks to some fortuitous
number crunching, that unlikely encounter
is only three years away.  F

Ivan Semeniuk is a science reporter for The
Globe and Mail newspaper and website. His
columns appear regularly in SkyNews. 
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  COnsTellATiOn COrner

WHen i WAs leArning
the constellations, a friend
pointed to the gleaming pen -

ta gon of Auriga and fed me the line about
Ben-Hur. All i could see was a connect-
the-dots house with a pointy roof! 

But according to latin scholars, Auriga
is “the charioteer.” in greece, he was “the
one who holds the reins.” Possibly, he was
the disabled Athenian King erichthonius,
who created the chariot as a means of get-
ting around. His inventiveness earned him
a high spot in the heavens. High, indeed,
for the charioteer wheels almost directly
overhead in winter, as viewed from Cana-
dian latitudes.

Oddly, though, Auriga is often depicted
without his vehicle or the horses that pull
it. According to legend, a different type of
animal hangs around Auriga. Old star
globes typically show him as a youthful
shepherd balancing a full-sized goat on 

his left shoulder and (usually)
three baby goats on his wrist.
The wee ones are symbolized
by a triangle of three stars
dubbed “the kids.” Auriga holds
a whip in his right hand to keep
the kids in line.

so it would seem that Au-
riga suffers from a split person-
ality: hard-driving charioteer
one minute, a mere goat herder
the next. The chariot driver
theme is reflected in the name
of one of the constellation’s most
prominent stars, 1.9-magnitude
Menkalinan, Arabic for “shoul-
der of the charioteer” or “shoul-
der of the rein-holder.” Yet the
group’s knockout leading light,
zero-magnitude Capella, was

known in ancient circles as the goat star
or she-goat. it honours Amalthea, who, 
in one story, was the Cretan goat who set
aside her own young to suckle the infant
Zeus—no small chore, we’re sure. 

An intriguing vignette suggests that
Capella represents a goat’s horn which
young Zeus broke off in play. it was trans-
ferred to the heavens as cornu copiae, the
“horn of plenty,” an appropriate symbol,
since Capella begins its ascent of the 
heavens each autumn when we celebrate
Thanksgiving. 

One other oddity about Auriga: even
though its pentagon star pattern can’t be
pictured without 1.6-magnitude elnath 
(or Alnath), which marks the charioteer’s
right foot, this star doesn’t actually belong
to Auriga. Officially known as beta Tauri, 
elnath is assigned to the neighbouring
constellation of Taurus the bull. sorry
about that, Auriga. F

Auriga was a fearless chariot driver with a 
thundering team of horses—a celestial Ben-Hur. 
Just one problem: e constellation depicts neither 
the chariot nor the horses.  by Ken Hewitt-White

AurigA
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Visiting a Dwarf Planet 
Poor old Pluto. Aer 75 years of being the ninth planet of the solar system, the tiny trans-Neptunian

world was summarily stripped of its planetary status in 2006. But this is the year Pluto fights back.

54 skyNEWs • JANUARY/FEBRUARY 2015

What the heck is a planet,
anyway? it’s a question that
won’t stump many grade-

schoolers, yet it seems to be challenging
planetary scientists. in a strongly worded
essay about how not to define planets, pub-
lished 18 months ago, american astron -
omer and author david grinspoon
lamented: “it’s mid-2013, and i can’t
believe i’m still writing about this.”

grinspoon was (and still is) upset
with the international astronomical
union (iau). among other things,
the austere iau is the official astro-
org for naming and classifying new-
found objects in the solar sys tem.
“We need to agree on a definition 
of ‘planet’ that’s not embarrassingly
wrong and doesn’t ignore the exo-
planet revolution,” urged grinspoon.
he denounced the current “official”
definition from the iau as being “in-
complete at best and nonsensical at
worst.” ouch.

the controversial interpretation
derided by grinspoon was hammered out
during a lengthy and sometimes heated 
debate by planetary researchers at the 2006
iau general assembly in prague, in the
czech republic. ultimately, the members
voted that a planet is—ahem—“a celestial
body that (a) is in orbit around the sun, 
(b) has sufficient mass for its self-gravity 
to overcome rigid body forces so that it 
assumes a hydrostatic equilibrium (nearly
round) shape and (c) has cleared the neigh -
bourhood around its orbit.”

grinspoon rightfully complained that
the long-winded iau resolution doesn’t
fully respond to 21st-century discoveries
in that it excludes stuff in orbit around
other suns—that is, the hundreds of exo-
planets discovered since 1995. and yet 
the iau has recognized a breed of non-

planets called, oddly enough, dwarf planets.
(it’s true—a dwarf planet is not a planet.)
it’s no wonder that the dwarfs eluded de-
tection until relatively recently. With rare
exception, the celestial blighters are awfully
far away and extremely hard to find. We’re
told the dwarfs don’t count as planets be-

cause they’re too gravitationally slight to
clear out their region of space. neither can
pluto, the remote iceball found by clyde
tombaugh in 1930 after years of patient
searching. so thanks to the new kids on the
block, the unloved ninth planet was con-
signed to the dwarf bin.

together with countless smaller bergs,
the distant dwarfs ply their orbits in a vast
zone beyond neptune called the kuiper
belt. an awkward question of classification
emerged about a dozen years ago when
caltech astronomer michael Brown started
sweeping up surprisingly large members of
the kuiper club. at least three of Brown’s
finds are comparable to pluto, and one—
named eris—is actually slightly larger than
pluto (it even has its own moon). When
Brown bagged eris in 2005, he thought 

he had discovered the solar system’s 10th
planet. that’s when the kuiper kibble hit
the fan. pluto didn’t attract much contro-
versy as long as it was in a class by itself,
but when competitors began to emerge,
some astronomers were reluctant to ad -
mit them (and others surely to follow) as

planets. that meant reducing pluto 
to their level.

the demotion has upset david
grinspoon and his ilk, who see pluto
as “a round and varied world with a
thin atmosphere and its own retinue
of [five known] moons.” die-hard
pluto lovers everywhere, from real-
life comet hunter david Levy to fic-
tional physicist dr. sheldon cooper
(the socially dysfunctional savant in
television’s The Big Bang Theory), can
hardly wait until mid-july, when
pluto’s long-held secrets will finally
be revealed by the new horizons
spacecraft. alan stern, principal in-
vestigator for the nasa mission, as-
sured me in a television interview

years ago that we won’t be disappointed
with the snapshots from the long-awaited
flyby. astronomer and pluto supporter
marc Buie of the Lowell observatory, in
flagstaff, arizona, likewise exclaimed to
me that with new horizons, “we’re going
to find wonders and surprises that will just
knock your socks off!”

Which brings me back to the grin-
spoon grumble about labels. grinspoon 
asserts that pluto is a planet, pure and 
simple. indeed, his take on the definition
dilemma is simplicity itself. “a planet,”
grinspoon humbly submits, “is a gravita-
tionally rounded object that is orbiting 
a star.” sensible, yes, but it’ll never stick.  F

Contributing editor Ken Hewitt-White is half
on and half off the Pluto bandwagon.

by Ken Hewitt-White

NORTHERNNIGHTS

COMING SOON New Horizons’
Pluto encounter, July 14, 2015
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