





This Winter, Visit the California Nebula

Looking awayfrom the galactic centre into Perseus and deep space, wefind this large emission nebula making
starsin an outer arm o fthe Milky Way. A photographic showpiece, especially as it appears here in this composite
ofmultiple images, it is visuallyfaint and elusive even when viewed through an H-betafilter.

Composite o fphotos by M att BenDaniel, Rajiv Gupta, andJohn Mirtle

Times in the upper half of the daily boxes
are in the 24-hour clock; times in the lower
half are given in the 12-hour clock.

Eastern time is used, except for rise and
set events which are given in local time.
Detailed instructions on adjusting times
for location are given in the back pages.

Please see back pages for photo details
and additional information about this
Calendar.






Star Trails Over Auroral Glow

Here is a photographic painting that combines a simple impression o f serenity with a complex harmony of
details. Soft hues o fthe aurora reflected in the lakeglow in counterpoint to the sharp silhouettes o ftrees within
the aurora's heart and, beyond, to the sweeping multi-coloured arcs o fstars circling the pole.

Photo byJohn Nemy

Time present and time past
Are both contained in time future
And time future contained in time past"

T.S. Eliot






The Flaming Star Nebula

Asthe hotstar AE Aurigaepasses through the dusty clouds of IC 405, it creates a spectacular dance o fintertwining
emission and reflection nebulae. Rarely have blue-light reflections o ffgrains o fdust together with red hydrogen
emissions been portrayed in such a three-dimensional and dramatic manner.

Photo by Tony Hallas






A CometsView of the Andromeda Galaxy

In early April, 2002, Comet Ikeya-Zhang passed within two degrees 0fM31 and its satellite galaxies, M32 on

its leftand M 110 on its lower right. The comet'sgreatgas (blue) and dust (white) tails overflow thefield o fthis

picture, which is at leastfive degrees across, and dwarfM 31, one o fthe largest o fall deep-sky objects.
Photo by Gerald Rhemann

"When beggars de , there are no comets seen.
The heavens themselves blaze forth
the death of princes."

Shakespeare. Julius Caesar






Grand Design in a Spiral Galaxy

Thegreat blue spiralarms ofM51 (The Whirlpool) take sharp, angular turns thanks to their interaction with
NG C 5195, which is receding behind one o fthe arms and leaving milky, swirling clouds ofstars in its wake.
The size 0 fM51 is startling in relation to at least halfa dozen background galaxies.

Photo by Tony Hallas






Star Clouds, Star Factories

At right, the Sagittarius Star Cloud (M 24)features the dark nebula B92 on its northern (left) edge. This dark
cloud may eventually become an emission nebula, such as the red H 11 regions M 17 and M 16 at lower centre
and lower left, and result ultimately in a cluster o fnew stars such as small but bright M 18just below centre.
Photo by Stephen Barnes

The stars are mansions built by nature's hand.
And, haply, there the spirits of the blest
Dwell clothed in radiance, theirimmortal vest."

Wordsworth






Dark Clouds Near the Galactic Centre

The centre o fthe Milky Way liesjust to the right ofthis image. Even in this densefield ofover 185,000 stars
just above the spout o fthe Sagittarius Tea Pot, B86 (The Inkspot) is an astonishing dark triangular cloud right
nextto NG C 6520, afine open cluster. Both are magnificent in any telescope.

Photo by M att BenDaniel

They toiled and built a thousand years.
In love's all powerful might:

And so the Milky Way was made —

A starry bridge of light!"

Topelius






The Helix Nebula

The white dwarfstar at its centre powers this planetary nebula (NG C 7293) with its tiny, comet-like streamers
that lead to itsgreat toroidal shells o ffluorescent energy At halfthe diameter o fthe Full Moon, the Helix is a large
but elusive object that benefits visuallyfrom an O Illfilter; even more elusive is the smallgalaxy at upper right.
Photo byJack Newton






The Great Cygnus Supernova Loop

At nearly three degrees across, this grand-scale view ofthe Veil Nebula supernova remnant reveals how its blast
has cleared away interstellar dustand exposed more background stars than in the regions outside its bow-shock.
Its delicatefilaments wind red hydrogen and green oxygen emissions together in breathtaking intricacy.
Composite o fphotos by M att BenDaniel and Rajiv Gupta






Auroral Crown and Veil Over Orion

A great aurora often shows a crown and covers much more than halfthe sky. Here, the strength o fthe display is
showering over Gemini at left, Orion below centre, and Taurus and the Pleiades at upper right. This image records

the memorable event o f October 28, 2001, when Jupiter, Sirius, and Saturnformed a “winter triangle. *
Photo by Alan Dyer






"Heavens utmost deep

Gives up her stars, and like a flock of sheep

They pass before his eye, are number'd,
androllon."

Shelley

Leonid Fireball West of Orion

Next to the Perseids, the Leonids often put on the best meteor showers. On the night o fNovember 17, 2001, the
Leonids were spectacular, as in this shot o fafireball heading between Saturn and Aldebaran and dramatically
lighting up stray clouds in theforeground. A fainter streak ispassingjust to the right o forange Betelgeuse.

Photo by Barry Burgess






The Christmas Tree and Its Cone

Embedded within the bright emission region left of centre is NGC 2264, a cluster ofstars that telescopically
resembles an upside-down Christmas tree. The tinydark Cone Nebula pierces its top. The blue refection nebula 1C

2169 isat the right o fthe image, and Hubble$ Variable Nebula, below centre left, looks like a small comet.
Photo by Matt BenDaniel



The Royal Astronomical Society of Canada Observer’s Calendar

How to Use this Calendar

A graphical representation of the Moon’s phase at midday is
given in each daily box. The depicted size of the Moon varies,
reflecting the change in the apparent size of the Moon in the
sky as it moves closer to or further from Earth.

Daily Moon and weekly Sun rise and set times, and the
times of Moon phases, are shown in the top portion of the
boxes. If no Moon rise or set time is given, this event occurs
the next day. Special astronomical events, such as eclipses,
meteor showers, occultations, interesting planetary events,
and equinoxes and solstices, are given at the bottom of
the boxes.

The Calendar lists events observable in some part of Canada
or the United States. Days on which particularly interesting
phenomena occur are highlighted with light green shading.
Detailed information on all events, including their visibility
from particular locations, may be determined by consulting
the Observer's Handbook, which is published annually
by the RASC.

Adjusting Times for Actual Location

All times are adjusted for Daylight Saving Time. Moon
phases and special events are given in Eastern time. The
user's local time for events other than Moon and Sun rise
and set may be determined by converting the given time
to the user's time zone (e.g. Pacific time is Eastern time
minus 3 hours).

Two sets of rise and set times are given to accommodate
North American observers in midnorthern latitudes. Times are
displayed for locations 40° N latitude and 75° W longitude and
for50° N, 75°W. The actual times for a given location must be
calculated using the tables at the right.

The tables give corrections in minutes to the tabulated rise
and set times for selected Canadian and US cities. In the
column labelled Correction, an entry such as 50° N + 25
means add 25 minutes to the displayed 50°N time. This
computed time is an approximation. In the column labelled
Accuracy, the approximate maximum error in minutes for
Moon rise and set using this method is indicated. The error
for Sun rise and set is less. These errors can be substantially
reduced by interpolating according to latitude, as explained
in the following section.

Note that the rise and set times calculated using the above
method will be local times. It is not necessary to adjust
them for time zone.

( )Subtract 60 minutes in the summer.

Other Locations, and Improving Accuracy

For locations not listed in the tables to the left, the user
should calculate a correction factor. This amount is +4
minutes for each degree that the user’s location is west of
the central meridian of the user's time zone or -4 minutes for
each degree that it is east. This correction factor should be
added to the displayed 50° N or 40° N time for the location
whose latitude is nearest that of the user's site. The accuracy
in minutes for Moon rise and set can be calculated by
multiplying the difference in latitude between the user's
location and that of the 50°N or 40° N site used by 4.5 and
adding 0.2 times the difference in longitude.

Improvement in accuracy may be obtained for many sites
by interpolating or extrapolating the 50°N and 40° N times
depending on the user’s latitude. For example, the latitude
of Ottawa is approximately midway between 50° N and 40° N.
An observer in Ottawa can improve accuracy to better than 5
minutes by averaging the given 50° N and 40° N times and then
adding the correction factor for Ottawa, which is 3 minutes.
Western observers may gain additional accuracy by adding
about 10% of the difference between the listed time and the
next day's time.

The Royal Astronomical Society of Canada

Since it was founded in 1890, the RASC has filled a special
role in both amateur and professional astronomy. Today, it has
over 4500 members who share a passion for the night sky
and make contributions to astronomy in many ways.

The RASC has a long tradition of high-quality, volunteer-
produced publications. The Observer's Handbook has been
published since 1908 and is recognized worldwide as the
leading handbook of its type. The Journal, now in its 96th year
of publication, contains articles of interest to amateur and
professional astronomers. The Beginners Observing Guide
is an introduction to the night sky for the novice observer, and
the Observer's Calendar is a forum for astrophotography by
amateur astronomers.

For information on joining the Society, or to order an RASC
publication, contact the national office at:

136 Dupont Street

Toronto ON M5R 1V2

Canada

888-924-7272 (toll free in Canada) or 416-924-7973

rasc@rasc.ca www.rasc.ca


mailto:rasc@rasc.ca
http://www.rasc.ca

The Photos and the Calendar

Many of the images in this Calendar were digitally
processed, with details as given below and to
the right. Monthly grids with data were generated
using special software written in the Fortran and
PostScript programming languages.
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Cover/May (Grand Design in a Spiral Galaxy): Composite
image formed using RegiStar, CCDSharp, and Photoshop
from a total of 21 CCD images: 5 each at 20 minutes, 20
minutes, and 32 minutes red-, green-, and blue-filtered
respectively, and 6 at 20 minutes unfiltered, on an SBIG
ST-10E CCD camera using a 14.5-inch f/8 classical
Cassegrain (Tony Hallas).

dnuary (This Winter, Visit the California Nebula): Composite image
fmed using RegiStarand Photoshop from a total of 6 exposures: 90
nnutes and 108 minutes on medium-format Kodak PPF 400 using a 5-
ich f/6 Astro-Physics refractor (Matt BenDaniel): 120 minutes red-filtered
amedium-format Tech Pan using a 5-inch f/6 Astro-Physics refractor
Rajiv Gupta): 17 minutes, 60 minutes, and 65 minutes red-, green-,
ad blue-filtered respectively on Tech Pan using a Celestron 8-inch f/1.5
8hmidt camera (John Mirtle). (Image formed by Rajiv Gupta.)

Ebruary (Star Trails Over Auroral Glow): 3-hour fixed-tripod
Eposure on Kodak Elitechrome 200 using a 28-mm lens at f/4.5;
poto taken November 16, 2001 from Torrance Barrens Dark Sky
Rserve, Torrance, Ontario (John Nemy).

Mirch (The Flaming Star Nebula): Composite image formed using
RegiStar and Photoshop from 4 exposures, 90 minutes each on
@s-hypersensitized Kodak RG 200 using a 14.5-inch /8 classical
@ssegrain (Tony Hallas).

April (A Comet's Viewofthe Andromeda Galaxy): Composite image
brmed using RegiStarand Photoshop from 3 exposures: 3% and 4%
mnutes on medium-format Kodak Ektachrome 100, and 5 minutes
@ medium-format Tech Pan, using a 7%-inch /2.3 Schmidt camera;
e&posures taken April 4, 2002 at 19h UT (Gerald Rhemann).

June (StarClouds, Star Factories): Composite mosaic image formed
wsing RegiStar and Photoshop from 2 exposures, 7 minutes each
o Kodak Ektachrome 200 using an 8-inch f/1.5 Schmidt camera
Stephen Barnes).

July (Dark Clouds Near the Galactic Centre): 60-minute exposure
a medium-format Kodak PPF 400 using a 5-inch f/6 Astro-Physics
efractor; photo taken in Chile (Matt BenDaniel).

August (The Helix Nebula): Composite image formed using Maxim DL
and Photoshop from 4 exposures .6 minutes, 8 minutes, and 8 minutes
ed-, green-, and blue-filtered respectively, and 8 minutes unfiltered,
on a Finger Lakes 1024 x 1024 CCD camera using a 16-inch /10
Meade SCT (Jack Newton).

September (The GreatCygnus Supernova Loop): Composite image
formed using RegiStarand Photoshop from 4 exposures: 90 minutes
on medium-format Kodak PPF 400 using a 5-inch f/6 Astro-Physics
refractor (Matt BenDaniel) and 100 minutes, 120 minutes, and 120
minutes red-, red-, and cyan-filtered respectively on medium-format
Tech Pan using a 5-inch f/6 Astro-Physics refractor (Rajiv Gupta).
(Image formed by Rajiv Gupta.)

October (Auroral Crown and Veil Over Orion): 30-second fixed-tripod
exposure on Kodak Ektachrome 200 using a 16-mm fisheye lens at
#3.5; photo taken October 28, 2001 near Calgary (Alan Dyer).

November (Leonid Fireball West of Orion): 6-minute exposure on
Fuji Superia 400 using a 35-mm f/2 lens and homemade barn-door
tracker; photo taken Nov. 18,2001 at8h UT in St. Croix, Nova Scotia
(Barry Burgess).

December (The Christmas Tree and Its Cone): 97-minute exposure
on medium-format Kodak PPF 400 using a 5-inch /6 Astro-Physics
refractor (Matt BenDaniel).

Note: "Tech Pan" refers to gas-hypersensitized Kodak Technical Pan black-and-white film.

"What we have learnt

Is like a handful of earth;
What we have yet to learn
Is like the whole world..."

Poetess Avvaiyar
(1stcentury B.C.)


mailto:gupta@interchange.ubc.ca

All photos in this unique Calendar
were taken by amateur astronomers
using backyard telescopes or ordinary
cameras. Volunteer members of the
Royal Astronomical Society of Canada
handled all aspects of this Calendar’s
assembly and production.

This Calendarincludes comprehensive
listings of astronomical data such as
lunar and planetary conjunctions, Sun
and Moon rise and set times, eclipses,
and major meteor showers.

Ontario Printing and Imaging
Association award winner

1999 Award of Excellence
1998 Best Calendar
1999 Best Calendar
2000 Best Calendar
2002 Best Calendar

Printed by University of Toronto Press Inc.



