





Orion’s Sword

The icy, bright, stars ofOrions Sword are stunning in binoculars and are seen here, from left to right, in
NGC1977and in the middle and outer edge ofM 42, the Great Orion Nebula itself The often-neglected
NGC1977is, in this deep image, spectacularfor its range ofcolours and glowing dust clouds.

Photo by Peter Ceravolo

" A single misty star
Which is the second in a line of stars
Thatseem a sword beneath a belt of three.
Inevergazed upon it but | dreamt
Ofsome vastcharm.. "

Tennyson
Merlin and Vivien






An Upward Sweep of Trees and Startrails

Stars write signatures o ftheir colours and therefore o ftheir temperatures in the trails they leave. Between the hot
blue and white stars o fthe Pleiades in the lower right and ofPerseus in the upper middle, the reddish smudge of
the California Nebula precedes Capella, just left o fcentre.

Photo by Ben Gendre






Hale-Bopp Does Perseus

Twoyears ago, the blue gas tail ofthe comet ran parallel to Algol up to the brightest congregation o fPerseus’stars.
Not to be outdone, the dust tailflared out beneath the Double Cluster. Sandwiched between both tails werefaint,
red regions o fglowing hydrogen associated to the smaller double clusters o fIC 1805 and I1C 1848.

Photo by Bill Roberts

‘If we are open only to those discoveries
which willaccord with what we already
know, we mightas wellstay shut."

Alan Wans
American philosopher






A Poet's “Blood of the Moon”

The darkness or redness o fa total lunar eclipse is determined by the amount o fdustpresent in the Earth's
atmosphere at the time; the Danjon number, as described in the RASC Observer s Handbook, quantifies the
Moon's shading. Morefancifully, the vivid hues evoke a colourful responsefrom thepoet.

Photo by Roy Bishop






The Big Dipper Wreathed in an Aurora

Springtime isa good time to stay upfor auroral activity, which is on the rise again in response to a new cycle of
sunspots. In this example, the coloursfrom excited nitrogen and oxygen atoms manifest themselves as sheets o f
drapery 100 kilometers above the Earth's circumpolar regions.

Photo by Leo Brodeur






"... that Milky Way
Which nightly as a circling zone thou seest
Powderd with stars...”

Milton
Paradise Lost












Diamond Ring and Prominences
Normally, a photograph ofthe Diamond Ringphase ofa total solar eclipse blocks out any other details, unless, as

here, a short exposure time is employed. This allows the thin, arcingprominence at the upper right and the
larger ones at the upper left to have theirplace in the sun.
Photo by Murray Paulson
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for location are given in the back pages.

Please see back pages lor photo details
and additional information about this
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A Cosmic History Lesson

Stellar creation movesfrom dark clouds o fmatter toglowing H 11 star-factories to open clusters. At left ofcentre in this region of
Scorpius is B48% dark nebula, then, in the middle, 1C46285fieryfurnace ofstar-formation, andfinally thefinished products, such
as the open cluster N G C6268 at the upper left and, more expansively, swarms o fstars to the lower right o fthe nebulosity.

Photo by Rajiv Gupta
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"Thatman can interrogate as wellas
observe nature was a lesson slowly
learned In his evolution.”

Sir William Osler
Canadian physician/anatomist






The Great Andromeda Galaxy in Colour
The correlation between colours and ages o fstars isfinely evident in thisportrait, which isa unique composite of Technical Pan black-

and-whitefilm (for exquisite detail) and Fuji SG800 Plus colourfilm (for a good range oftints). Consider, for example, how the
colours in theyoung star cloud N G C206 (at lower right) contrast with the range ofhues among other Population I stars around it.

Photo by Peter Ceravolo and Rajiv Gupta
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NGC 6826 (Blinking Nebula)

NGC 2392 (Eskimo Nebula)

NGC 7009 (Saturn Nebula)



Oppositions of Planets and Planetaries

Thisyear, bothJupiter and Saturn reach opposition in autumn and are then bestplacedfor viewing events such as a double
shadow transit on Jupiter (November 4). The historical misnomer, “planetary nebula,"arose because disks ofejected material
surrounding a star can look much like a planet; in particular the Saturn Nebula isstrikingly similar to the planet Saturn.

Photos by Jack Newton

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
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Please see back pages lor photo details
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“The scientific theory | like best
Is that the rings of Saturn are composed
entirely of lost airline luggage.”

Mark Russell






Reflection and Emission Nebulas Around B33
The refinement ofdetail and the subtle gradation o fcolours here, as in the earlierportrait ofM 31, emergefrom combining

D E ‘ E M B E R black-and-white and colourphotographs. Note how the reflection nebulas reveal blue topurple shadings in contrast to the
emission nebulas, whose reds rangefrom hotyellows and oranges to the muted russetglow o fhydrogen behind the Horsehead itself

Photo by Peter Ceravolo and Rajiv Gupta
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The Royal Astronomical Society of Canada Observer's Calendar

How to Use this Calendar

A pictorial representation of the Moon’s phase at midday is
given in each daily box. The size of the Moon in the Calen-
dar varies from day to day reflecting the change in the ap-
parent size of the Moon in the sky as it moves closer to or
further from the 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 equi-
noxes and solstices, are given at the bottom of the boxes.

The Calendar lists events observable in some part of Canada.
Days on which particularly interesting phenomena occur are
highlighted with a light green shading. Detailed information
on all events, including their visibility from particular loca-
tions, may be determined by consulting the RASC Observ-
ers Handbook.

Adjusting Times for Actual Location

All times are adjusted for Daylight Savings 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
observers across Canada. The West times displayed are
computed for location 51° N latitude and 105° W longitude
(near Regina). The East times are for 45° N, 75° W (near
Ottawa). The actual times for a given location must be cal-
culated using the table above.

The table gives a correction in minutes to the tabulated rise
and set times for each RASC Centre. Inthe column labelled
Correction, an entry such as East +25 means add 25 min-
utes to the displayed East time. This computed time is an
approximation. In the column labelled Accuracy, the maxi-
mum error in minutes for Moon rise and set using this method
is indicated. The error for Sun rise and set is less.

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

Location Correction Accuracy Latitude
Victoria West+ 13 19 47.8
Vancouver West+ 12 13 49.2
Okanagan West- 2 9 49.7
Calgary West+ 36 2 51.1
Edmonton West + 34 15 53.6
Saskatoon West+ 67 () 5 52.1
Regina West + 58 () 3 50.5
Winnipeg West + 29 7 49.9
Thunder Bay = West +57 16 48.4
Windsor East+ 32 15 42.3
Sarnia East+30 12 42.9
London East +25 12 43.0
Kitchener East+ 22 10 43.4
Hamilton East+ 20 n 43.2
Toronto East+ 18 7 43.7
Niagara East+ 16 n 43.1
Kingston East+6 4 44.2
Ottawa East+ 3 3 45.4
Montreal East-6 3 45.5
Quebec East- 15 9 46.8
Halifax East+14 6 44.6
St. John's East+ 1 17 475

(@Subtract 60 min. from these computed times in the summer.

For other locations, 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. A
table with values for various locations can be found in the
RASC Observer's Handbook. This correction factor should
be added to the displayed Westor Easttime corresponding
to the closest of these two locations to 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 Wesfor Eastsite used by 5 and add-
ing 0.2 times the difference in longitude.

Further improvement in accuracy may be obtained for some
sites by interpolating or extrapolating the Westand East times
depending on the user's latitude. Latitudes of all RASC Cen-
tres are given in the table. For example, the latitude of Thun-
der Bay is approximately midway between those of the West
and East sites. An observer in Thunder Bay can improve
accuracy to 3 minutes by averaging the given Westand East
times and then adding the correction factor for Thunder Bay,
which is 57 minutes.

The Royal Astronomical Society of Canada

Since it was founded in 1890, the RASC has filled a spe-
cial role in astronomy. Its amateur and professional as-
tronomers have made significant observational contribu-
tions to astronomical research. The RASC also takes pride
in the role it plays in educating the general public about
astronomy. Today the RASC consists of over 3200 mem-
bers, most of whom are attached to one of its 23 Centres
across Canada.

National Publications

The RASC Observer's Handbook has been published
since 1908 and is recognized worldwide as the leading
handbook of its type. It lists the astronomical events of
the year and other astronomical data, and is indispensable
to amateur and professional astronomers alike. The
Beginner’s Observing Guide is an introduction to the night
sky for the novice observer.

The RASC also publishes the bimonthly Journal, which
contains articles of interest to amateur and professional
astronomers. These include survey articles, original
research papers, and items of an historical, biographical
or educational nature.

An Invitation for Membership in the
Royal Astronomical Society of Canada

Anyone with an interest in astronomy would benefit
from membership in the Society. An applicant may
affiliate with one of the 23 Centres across Canada,
located in the cities shown in the table above. For
the addresses of any of the Centres, information on
joining the Society, or to order an RASC publication,
please contact the National Office at:

136 Dupont Street

Toronto, Ontario, M5R 1V2
888-924-7272 (toll free) or 416-924-7973
Email: rasc@rasc.ca

Web: http://www.rasc.ca


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

Production of the Calendar was computer as-
sisted. The monthly grids with data were almost
entirely computer-generated, using custom soft-
ware. Photos were scanned using a flatbed scan-
ner and digitally processed using Adobe
Photoshop.

A variety of equipment was used for the photos,
with details given at the right. All photographs
were taken by members of the RASC, using per-
sonal equipment. The centre affiliation of each
photographer is given in the credits below.

Editing and Production
Rajiv Gupta

Editorial Assistance
David Lane
Gary Seronik
Anu Nayar
Doug George

Photographs
Roy Bishop (Halifax)
Leo Brodeur (Kingston)
Peter Ceravolo (Ottawa)
Ben Gendre (Edmonton)
Rajiv Gupta (Vancouver)
Jack Newton (Victoria)
Murray Paulson (Edmonton)
Bill Roberts (Vancouver)

Monthly Grids and Astronomical Data
Rajiv Gupta
David Lane
Patrick Kelly

Captions
Lee Johnson

Historical Anniversaries
Diane Brooks
David Chapman

Comments about the Calendar, and enquiries
about photo submissions may be sent via
electronic mail to gupta@interchange.ubc.ca or
by contacting the RASC National Office.

Cover/December: Reflection and

Emission Nebulas Around B33. 45-

minute exposure on medium-lormat Kodak

Pro 100 film using a 7.2-inch /2.4 Maksutov

astrograph (Peter Ceravolo) and a 70-

minute exposure on medium-formal gas-
hypersensitized Kodak Technical Pan black-and-white film using
a 5-inch /6 Astrophysics refractor (Rajiv Gupta), digitally com-
bined using the software package RegiStar.

January: Orion's Sword. 45-minute exposure on medium-format
Kodak Pro 100 film using a 7.2-inch f/2.4 Maksutov astrograph.

February: An Upward Sweep of Trees and Star-Trails. 50-minute
exposure on medium-format Kodak PPF Pro 400 film, fixed-tripod
using a Mamiya 645 camera with a 55-mm lens at /5.6.

March: Hale-BoppDoes Perseus. 5-minute exposure on medium-
format Kodak Pro PMZ 1000 film, unguided piggyback using a
Bronica ETRSi 645 camera with a 75-mm lens at f/2.8.

April: A Poets "Blood of the Moon." 15-second exposure on
Kodachrome 200 film using a 4-inch /6.6 Astrophysics refractor, Sep-
tember 26/27, 1996.

May: The Big Dipper Wreathed in Aurora. l4-second exposure on
Fuji Super G 800 film, fixed-tripod using a 28-mm /2.8 lens, Novem-
ber 9, 1997.

June: The Northern Coalsack. 30-minute exposure on medium-
format Kodak Pro PPF 400 film using a Mamiya 645 camera with a
150-mm lens at f/4.5.

July: The Veil Nebula at High Power. 5-minute red-filtered, 20-
minute green-filtered, and 20-minute blue-filtered exposures on a
Meade Pictor 1616XT CCD-camera using a Meade LX200 16-inch
SCT at /6.3.

August: Diamond Ring and Prominences. 1/125-second expo-
sure on Kodak Royal Gold 100 film using a 3.7-inch Brandon refrac-
tor with a 2X tele-extender.

September: A Cosmic History Lesson. 50- and 70-minute yellow-
filtered exposures and 100-minute red-filtered exposures on gas-
hypersentized medium-format Kodak Technical Pan black-and-white
film using a 5-inch /6 Astrophysics refractor, digitally combined us-
ing RegiStar.

October: The GreatAndromeda Galaxy in Colour. 60-minute ex-
posure on Fuji SG 800 Plus colour film using a 5.7-inch /4.5 Maksutov
Newtonian (Peter Ceravolo) and a 70-minute exposure on medium-
format gas-hypersensitized Kodak Technical Pan black-and-white
film using a 5-inch /6 Astrophysics refractor (Rajiv Gupta), digitally
combined using RegiStar

November: Oppositions of Planets and Planetaries. Jupiter and
Saturn: 3/100-second red-filtered, 3/10-second green-filtered, and
1-2/10-second blue-filtered exposures on a Meade 1616XT CCD-
camera using a Meade LX200 16-inch SCT at /30, taken Aug. 24,
1997 and Sep. 21, 1997 respectively Planetaries: 1-minute red, 5-
minute green, and 5-minute blue exposures as above, at f/10.
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New Moon Dates are displayed in bold

'‘Before the heavens and Earth existed
There was something nebulous,

Silent, infinite, unfathomable,
Without beginning orend..."

Book of Tao
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This award-winning calendar
was created by members of the
Royal Astronomical Society of
Canada. All photographs were
taken by amateur astronomers
using ordinary camera lenses
and small telescopes.

This calendar is designed with the
observer in mind. An informative
caption accompanies every pho-
tograph. Comprehensive astro-
nomical data such as significant
lunar and planetary conjunctions,
daily Moon rise and set times,
eclipses, and meteor showers, Is
Included.

“Best Calendar"” winner in 1998
Ontario Printing and Imaging
Association annual competition.

$13.95
ISBN 0-9695804-4-4 UTP

Printed by University of Toronto Press Inc.



