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Ottawa Centre, Royal Astronomical Society of Canada

The Ottawa Centre is one of twenty Centres comprising the Royal 
Astronomical Society of Canada -  an organization dedicated to the 
advancement of astronomy and allied sciences. The society dates back to 
1868, and acquired its present name in 1903; the Ottawa Centre was the 
first established outside of Toronto, in 1906.

Membership is open to anyone interested in astronomy. The Ottawa 
Centre has a number of facilities which are available to members. The 
Indian River Observatory houses an excellent 16-inch telescope, as well 
as a 10-inch instrument and a large radio telescope. All of the equipment 
was built by members.

The Ottawa Centre also operates a comprehensive astronomical library. 
Several hundred books are available to members at no charge.

Members of the RASC receive the society’s renowned yearbook, the 
Observers’ Handbook, as well as the bi-monthly Journal and the 
National Newsletter. Members of the Ottawa Centre also receive this 
publication, Astronotes, which serves to keep the membership informed 
about upcoming events, recent astronomical observations, and members’ 
activities. Membership in the Ottawa Centre costs $25 for regular 
members, or $15 for junior members (under 18 years).

People interested in joining the Ottawa Centre can do so at any meeting. 
Observers’ Group meetings are held regularly at 8:00 pm on the first 
Friday of each month, in room 3001 of the NRC building at 100 Sussex 
Drive. Additional Centre Meetings with guest lecturers are announced as 
they are scheduled.

Articles for the next issue are due by September 26.
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EVENT HORIZONS Doug George

We have a fine programme of fall events lined up. Everyone is invited to 
come out, whether to help organize, or just to enjoy the skies. Call Sandy 
Ferguson at 591-3018 for more information on all these events.

Sept. 16/17 

Sept. 24/25 

Oct. 1/2 

Oct. 7

Oct. 8-9

Nov. 18

Public S tar Night -  Mars Mania!

Fall Rhapsody -  Help needed, call Sandy!

Fall Rhapsody. Also a star night in the Gatineau Park on the 1st.

Observers’ Group Meeting -  100 Sussex Drive, Room 3001, 
8:00 pm.

16th Annual Deep Sky Weekend -  IRO. Celebrating the opening of 
our observatory in October, 1971.

Annual Dinner Meeting -  see details below.

DUES DUE! Doug George

Your annual membership fees are due by October 1. Please send in the 
enclosed renewal form as soon as possible. It is very important that 
renewals are received on time; last year a large number of late renewals 
from Ottawa caused problems for Rosemary at the National Office. A 
number of people also did not receive their February RASC Journal and 
National Newsletters, since not enough were printed to accommodate 
so many late arrivals. I’m sure your prompt action will be greatly 
appreciated!

ANNUAL DINNER MEETING Derek MacLeod

The Annual Dinner Meeting will take place on Friday, November 18, 
1988. The guest speaker, location and ticket prices will be announced 
shortly. Anyone wishing to help make this dinner as enjoyable as last 
year’s is invited to call Derek MacLeod at 224-2519.
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FLARE STARS: THE UV CETI STARS Damien Lemay

These variables have extremely sudden increases, in minutes or even 
seconds, of the visual brightness by up to 5 magnitudes. The decline is 
somewhat slower, and the normal state is resumed after some minutes. 
These flares or flashes are random, and the amplitude may vary 
considerably.

In addition to the visible light, these flares are observed at radio 
wavelengths and in X-rays. The physical mechanism responsible for 
their production seems similar to the one responsible for flares observed 
on our own sun, except that the former are 100 to 1000 times more 
energetic. Also, optical maxima and radio out-bursts are coupled, but 
with a delay of 2 to 3 minutes.

However, a large percentage of the UV Ceti stars are binaries, so some 
astronomers believe there is a causal relationship. Nevertheless, all 
recognize that the physics of the flare phenomenon is very different from 
the physics of novae outbursts.

Because of their low intrinsic luminosity, all UV Ceti types have been 
found in the vicinity (about 60 ly) of the sun. Their masses range 
between about 0.02 to 0.4 solar masses. With their spectra of type M 
they occupy the extreme lower right of the main sequence on the 
Hertzsprung-Russel diagram. Their normal luminosity is in fact 100 to 
100,000 times less than the sun.

During the flares the spectra shows very strong emission lines of 
hydrogen and calcium, less intense lines of helium, and hardly any 
absorption lines. This spectrum is explained by a temperature in excess 
of 10,000 °K during the flares, as opposed to 3,000 °K during normal 
conditions. A flare causing a magnitude increase of 1.5 would affect 
about 1% of the star surface. A change of 5 magnitudes would affect a 
much larger area of the star.

Although in the solar neighbourhood only a few dozen UV Ceti stars are 
known, if this is representative of the whole galaxy, then these seemingly 
unimportant stars would account for 80% of the stellar population in the 
Milky Way. If there were intelligent beings on a planet orbiting such a 
star, they might need to carry an umbrella to shade against the 
unpredictable sudden brightness increase of their star!

Ref: Variable Stars, by W. Strohmeier, 1972.

2 ASTRONOTES September 1988



RASC POSTER CONTEST

The RASC is planning a multi-purpose, astronomical, bilingual poster to 
be used by all centres across Canada. The poster will be designed so that 
the bottom one-third of the poster will be left blank making it possible 
for each centre to customize their own posters. The design of the poster 
will be decided by a contest open to all members of the RASC.

The poster will be on 18" X 24" paper, with a useable space of 
18" X 16". You can choose the type face, and use up to a total of 150 
French and English words. You also can choose the two colours for the 
poster, which will be printed on white stock. Up to two photos of any 
size can be submitted, which will be returned (B&W preferred). The 
rough layout should include all copy, photos, artwork, etc., in place.

The poster applications are due by December 31, 1988; selection will 
take place at the January National Council Meeting. Send your poster 
layout, including name, phone number and centre affiliation to;

The Poster Committee 
RASC National Office 

136 Dupont Street 
Toronto, Ontario 

M5R 1V2

ASTRO-ADS

Wanted

Feb. ’80 and Jan. ’86 issues of Sky and Telescope. Willing to pay 
$10.00 each. Paul Feldman, 991-5840 days, 741-7729 evenings.

Wanted

Synchronous Motor, 2 RPM, for clock drive being installed on IRO 
10-inch telescope. Guide Scope, suitable for same instrument. Centre 
will purchase for reasonable price, or supply tax receipt. Call Doug 
George, 591-3119.
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PROGRESS ON THE IRO 10-INCH TELESCOPE Doug George

I am presently working on upgrading IRO’s secondary instrument, the 
10-inch telescope. This telescope was installed a number of years ago by 
Rolf Meier. Since then, the building and the optics have deteriorated. 
The telescope has never been used extensively due to various problems, 
including the lack of a finderscope and clock drive. Council has 
allocated some money to refurbishing the instrument, and I have 
volunteered to do the work.

So far, the optics have been cleaned, and it appears that the primary 
mirror must be re-aluminized (the surface looks like a large open 
cluster), which I will be arranging shortly. A Telrad finder was also 
installed, a badly needed counterweight has been added, and tube 
rotation has been improved. I am also modifying and installing a clock 
drive which was used on the mounting years ago. The improved drive 
eliminates the existing crude friction clutch, and replaces it with new 
magnetic brakes (a la 16-inch!). I also want to replace the original AC 
motor with a synchronous motor. I am planning to donate a clock drive 
oscillator to run it.

If I can figure out how to do it, I will also add a declination motor and 
magnetic brake, and hope to add a guide ’scope. These improvements 
will make the telescope useful for astrophotography.

As for the building, there are some serious problems. The floor has sunk, 
the doors are damaged, and the building does not roll off well. Malcolm 
Lambourne has kindly donated some more patio stones to be placed over 
the ground where the building rolls off, to help prevent interference from 
weeds. Some consideration has been given to replacing the garden shed 
with a plywood structure, and re-using the present structure as a garden 
shed (funny, that). For example, a box could be constructed which fits 
the telescope exactly, and could be opened and tilted off. Ideas and help 
are welcome.

Finally, just an idea to think about. When the 16-inch was moved from 
NMO to IRO, observing became very much a west-end activity. People 
living in the east end have to travel a long way to the observatory. There 
has been some discussion of obtaining a secondary observing site, closer 
to the city and on the east side. Such a site might or might not have any 
fixed facilities; perhaps this would be a more useful place for the 
10-inch. The site would have to be available at no cost to the Centre - if 
anyone knows of a possible location, let me know.
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When I look back over the years at the Observers’ Group, I remember 
many things -  the meetings at the old Dominion Observatory and 
Sussex Drive, meteor observing at Quiet Site, and the deep skies of 
North Mountain. Perhaps most of all, I remember the people, all the 
hours spent observing with them, and all the many escapades we got 
involved in.

I first got interested in astronomy at age 11 in 1964, up in Alliston, 
Ontario. My parents had company and I was bored, so I went outside for 
a breath of air. I saw a meteor -  fairly bright, fairly long -  streak 
across the sky. I stayed outside, leaning against the car, for another two 
hours, watching for another. Although I didn’t see any more that night, I 
was hooked.

We moved to Ottawa shortly after, and I started recording my 
observations in earnest. Every night, I wouldn’t go to bed without first 
spotting a meteor, satellite, or weather balloon. I had a file card system 
set up to record the date, time, place, weather conditions, and other 
details, and plotted each object on the back of the card. For every 
satellite I saw, I’d phone the Dominion Observatory, give them the times 
and positions, and ask which one it was.

It wasn’t until the late sixties that I joined a group -  the Merivale High 
School astronomy club. It was here that I met my first genuine RASC 
member, Allan Miller, who got us all helping to grind a mirror for the 
club and organized trips out to Quiet Site. It was also at Merivale that I 
met Lindsey Davis and Jane Baker. The three of us collaborated on a 
group math project on ... comet orbits! I was fascinated by anything that 
moved or changed.

The Observers’ Group members I remember on my first visit to Quiet 
Site were Chris Martin and Walter Turner. The former I thought too 
talkative at the time, and spent several hours talking to Walter over 
observations down at the small dome. Over the years, Chris and I 
became very close friends and confidants, and probably still hold the 
record for length of Observers’ Group telephone calls -  four hours in 
one night! He taught me concern for beginning observers, and installed 
an interest in helping new people become involved in astronomy.

Through Steve Craig, I became an active member of the meteor 
observing crew. He gave me an aesthetic appreciation of the night sky. 
Les MacDonald, the meteor coordinator, taught me the naked eye sky, 
the Arabic names of the stars, and how to judge magnitudes and shower

REFLECTIONS ON THE OBSERVERS’ GROUP Cathy (Hall) Cresswell
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characteristics of meteors. Ken Hewitt-White, "the hermit of Quiet Site", 
taught me patience. I was always impressed with his ability to fascinate 
people when he talked about astronomy. He’s probably the best natural 
public speaker I’ve ever met. It was also Ken who first showed me a 
comet through a telescope, his "Big Bertha".

For the first number of years, my prime observing activity was meteors. 
On December 13/14, 1971, I set the observing record for the longest 
observing time: 8h 40m nonstop in the "coffins" at +5 °F. Later, on 
December 14/15, 1974, Doug Welch and I both tied for the new record: 
9h 30m nonstop. It was warmer, though; only +10 °F!

With the construction of North Mountain Observatory came my 
exposure to telescopes and my introduction to Rolf Meier. In fact, the 
first telescope I ever used on my own was the 16-inch. I first remember 
Rolf from a night at the Dominion Observatory in October 1971, when 
he invited me out to NMO. He taught me about telescopes and 
photography, about comets and Jupiter. On January 24, 1973, I got my 
very own key to the observatory.

Over the years I remember specific events -  the 2,367 meteors for the 
Geminids on December 13/14, 1971; the 1972 solar eclipse trip to 
Gaspe; the 1973 solar eclipse trip to Africa with Rolf’s 6-inch telescope, 
Jupiter’s Red Spot in R olf's 8-inch telescope in 1974 (the best views I’ve 
ever had of the planet). I remember meeting David Levy on December 6, 
1974, at a party at Rob Dick’s place after the Observers’ Group meeting, 
and being totally amazed at his 505 hours of comet hunting. I remember 
the best aurora I’ve ever seen, on July 1/2, 1974, from Rob’s house off 
Carling Avenue. We all rolled on the street -  the neighbours thought 
we were mad.

I treasure the little milestones: the variable star award in 1972, the 
Observer of the Year award and Merit Award in 1974, the membership 
certificate in 1975, and am pleased to have helped in my own ways as 
Chairman of the Observers’ Group, Vice President of the Centre, and 
editor of the Beginner’s Package.

And, I remember the escapades: Les MacDonald crawling into my 
parent’s house through my brother’s balcony window at 4:00 am when I 
had forgotten my keys; how he had to ask the gas station attendant for a 
$1.45 fill-up one night for his father’s Chrysler Newport as that’s all our 
meteor crew could scrape together; how I got tackled one night in the 
dark at Quiet Site when he thought that Sylvia Wake and I were burglars.
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I remember getting stuck in the snow at North Mountain with Doug 
Welch in his mother’s Ford LTD station wagon, and having to sleep over 
until the farmer’s tractor pulled us out. I enjoyed our little TV stint on 
"What’s What for Children and Other People" on CJOH. And, I’ll never 
forget all Doug’s letters to me at University of Victoria addressed to 
"Wicked Witch of the West", after my Macbeth imitations.

 I remember getting stuck in the mud at North Mountain with Rolf Meier,
 and having to sleep over until the same farmer’s tractor pulled us out. I 

treasure memories of the trip out to BC with Rolf and Chris Martin in 
1973. We had many wonderful times.

I have fond memories of Stellafane trips -  like the trip down with Rob 
Dick and Jon Buchanan where I had to ride in the back of the Datsun 
station wagon stretched out beside Rob’s telescope, because it was the 
only space available. Our crew had many great parties at Rob’s place 
after Observers’ Group meetings. The local police still remember the 
guys’ flashcards for the cards taking off from the Carling 
Stoplights -  numbers 1 to 9!

My parents put up with a lot through these years. One morning Mom 
walked out for breakfast and found 15 members of the Montreal Centre 
in sleeping bags all over the living room. She put up with many 
observers staying at the house, including Ralph Chou, Nick Fraser, Jim 
McKenzie, Steven Morris, Rob Pike, Penny McCabe and Joh Morriss 
from the Toronto Centre, and Norman McLeod from Florida. One night 
with a full house I even took pictures of the crescent moon and Venus 
over my sleeping parents -  after quietly removing their bedroom 
window in the dark. My parents learned a lot about astronomy.

There are many others I remember fondly. When I first met him, Tom 
Tothill was Chairman of the Observers’ Group. We corresponded 
regularly -  from 1971, when he moved out to BC, to the end -  and 
shared many great times when I was out in Victoria at university. I 
always sent him a little care package at Christmas, and he always 
remembered my birthday.

There were so many other neat people and memories: John Conville
 discussing nuclear physics inside the coffins on a cloudy night, my 

"twin" Doug Somers and the identical haircut episode, Ted Bean 
showing me where to find catnip at North Mountain, Dave Penchuk and 
his helicopter rotor telescope that won first prize for mechanics at 
Stellafane, Karl Poirier singing the North Atlantic Squadron, horseback 
riding and canoeing with Dave Paterson, John Hache driving his car over 
a four foot drop at our house for a cup of tea one night, Art Fraser and
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his "hole in the cloud" comet discovery, Jon Buchanan and his big 
yellow sun, Stan Mott and his Canadian Wildlife Federation Christmas 
cards.

Lastly, there were the people that formed the backbone and the mature, 
sensible support for our crew: Fred Lossing ("Zeus"), Mary Grey, Mary 
Henderson, Jack Horwood, Ken Perrins, Earl Dudgeon, and Lloyd 
Higgs.

We had great observing, we had great fun, we have great memories!

1000+ -  A CRITIQUE Paul Collusion

In late July I received the recently published 1000+, the Amateur 
Astronomer's Guide to Deep Sky Observing, by Tom Lorengin. As a 
Deep Sky observer I know that there has been for a long time a need for 
this type of field guide -  one that is aimed at observers with telescopes 
in the 8-inch range.

Positive Points

1. The greatest attribute of this guide is an appendix listing over 
1000 Deep Sky Objects, arranged by Right Ascension, for Epoch 2000. 
The type of object, constellation, other designations and comments, are 
given for each object.

2. The printed format is well spaced and easily readable.

3. An atlas of seven maps, down to declination -50° is included in 
the guide.

4. The first 88 pages of the guide are aimed at the amateur and are 
most informative. It includes such topics as: Naked Eye Observing, Star 
Hopping, Binoculars, Telescopes and Mounts, Eyepieces, etc.

5. Beautiful black and white astrophotographs are interesting to 
examine.

Negative Points

1. The book is Coffee-Table size, 11x15 inches. This makes the 
book rather unwieldy for field use.
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2. As in the case of Uranometria 2000.0, this is a bound book and 
consequently you have to drag the whole thing into the field, including 
the first 88 pages of beginner’s information, photos, poems, and prayers.

3. In the comments, the author often states that a certain dimmer 
object is -  say 1/2 degree south of the object discussed. As the 
coordinates are not given, trying to locate a 12th magnitude galaxy may 
prove to be a very difficult task.

Summary

As mentioned above, I appreciate a master list, such as the one in this 
book. For many years I have been making up my own lists and this has 
involved catalogues of open clusters, globular clusters, planetaries, 
galaxies, etc. Arranging these by Right Ascension was quite a task each 
winter.

Although the book is wire-bound, the list can be removed with 
"minimum" damage, and only those sheets required can be taken along 
into the field.

The book is available from Sky Publishing Corporation for US$ 49.95 
(or about CAN$ 57.00), at time of purchase.

I highly recommend this guide to all Deep Sky observers.

ASTRONOMY COURSE AIRED ON TELEVISION Doug George

For those interested in learning more about astronomy, Carleton 
University will be airing its introductory astronomy course on the 
Carleton cable TV channel, ITV (Cable 15). The course should be 
especially interesting because it is being taught by one of our Centre’s 
long-time members, Rob Dick.

The course starts on September 8. Lectures are broadcast live Tuesdays 
and Thursdays from 5:30 to 7:00. The two lectures are also re-broadcast 
on Sundays at 8:00.

Why not become a sustaining member? It is very expensive to 
maintain a first-class observatory and provide a monthly newsletter. 
Your tax-deductible donation will help keep the Ottawa Centre at 

the forefront of amateur astronomy!
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Perceptor
Brownsville Junction Plaza 

Box 38, Suite 204 
Schomberg, Ontario L0G1T0

On Hwy 2 7 , 1/2 Mile South of Hwy 9
Enter by the blue door off the courtyard 

mid-way along the plaza.

EVERYTHING 
FOR THE 

AMATEUR 
ASTRONOMER

From:
Astro-Physics • Questar 

Meade • Celestron  
TeleVue •  Bausch & Lomb 
Unitron • Vernonscope 

Sky Optical • Telescopic s 
Star Instruments • Parks 
Takahashi • R.V.R. Optical 
Coulter • Jason • Tasco 

Edmund Scientific

A stronom ical T e lesco p es  
and A c ce sso rie s

S p e c ia lize d  Equipment
F ilte rs  (Nebular, So lar, H-Alpha) 

Computer-Aided Tracking Mechanisms 
Image Intensifiers, Photometers 

Cold Cam eras, CCD Cameras 
Hgpersensitizing Kits  

Observatory Domes, Planetariums
Spotting Scopes, B ino cu lars  

Photographic Equipment 
Books, C h a rts , P o ste rs

Phone Orders & Information: 
( 4 1 6 ) 939-2313  
Showroom Hours:

Wednesdays - 10:00 am to 6:00 pm 
Thursdays - 10:00 am to 6:00 pm 

Fridays - 10:00 am to 6:00 pm 
Saturdays - 10:00 am to 4:00 pm

Evenings and other days 
by prior arrangement (please ca ll)

Lumicon • Daystar 
Tuthill • Thousand Oaks 

Byers • Kufeld ( “Telrad") 
Purus Astro-Mechanism 

Jim's Mobile ("Motofocus") 
Ruby Optics • Optelco 

Nova • University Optics

R.T.I. (The "CAT") 
Astro Computer Control

Astro Link • Optec

L.T.I. ("Starlab")
Ash Dome •  Observadome 

Kinard ("Hexadome”)
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Steiner • Swarovski 

Swift • Carton • Fujinon

Nikon • Olympus • Pentax 
Manfrotto • Gitzo 

Davis & Sanford • Linhof

all major publishers
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JULY OBSERVERS’ GROUP MEETING Estelle Rother

Chairperson Sandy Ferguson opened the meeting at 8:10 by welcoming 
everyone and introducing visitors to the Society.

This was followed by several announcements. Dr. Jack Locke was 
awarded the service award of the RASC. The 1990 General Assembly 
will be held in Ottawa. Thanks are due to Rob McCallum for his help in 
putting together the Ottawa presentation.

Casper Kaat talked about the Canada-France-Hawaii telescope, and 
showed slides of the Dominion Astrophysical Observatory facility where 
the mirror was made. In the summer of 1975, he helped to rough grind 
the mirror. It was initially concave -  6 cm less in the middle than at the 
edge. The mirror is 0.5 metre thick and 3.8 metres in diameter.

Roseanne Mussar then described her recent solar observations. There 
were good sunspot observations throughout the month and she observed 
a spectacular grouping between July 2 and July 3. Sunspots can be seen 
to move across the surface if observations are made at intervals of 1.5 
days.

Brian Burke asked observers to sign up for a graze on July 20 just west 
of Kanata. A radio, telescope and tape recorder would be needed. A 
occultation of Regulus was to occur July 16 but it would be difficult to 
see since Regulus would be very low on the horizon.

Frank Roy and Damien Lemay visited an observatory 85 miles NE of 
Ottawa. Frank described the humungous 24-inch telescope which used a 
C5 as a guide scope. The telescope was located 20 feet above the ground, 
had a massive steel structure supporting the mirror, and had an 8-inch 
secondary mirror.

Derek MacLeod discussed two comets. Comet Tempel was passing 
through Libra. Comet Liller, dimming to a magnitude of 10.8 by the end 
of the month, could also be found in Coma Berenices.

Doug George reported on the General Assembly. It was an exhausting 
schedule with many interesting presentations. Doug received a book, one 
of dozens of door prizes at the dinner banquet. He also received 
honorable mention for an astrophotography display.

The meeting was adjourned at 9:10 with 43 people in attendance, of 
whom 31 were members.
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Chairperson Sandy Ferguson opened the meeting at 8:10 by welcoming 
everyone and introducing visitors to the society.

We were all reminded that membership fees are due October 1. There 
was an interesting tour of the Ottawa River Solar Observatory on 
July 23. Attendees were able to observe sunspot activity through the 
solar telescope. Another tour may be planned next year.

Paul Comision critiqued the Sky Catalog 1000+ -  an Amateur 
Astronomer’s Field Guide (see article in this issue).

Brian Burke reported that last month’s graze was clouded out. He is 
hoping for more favourable conditions on September 2, when the moon 
will pass through the Pleiades at 2 am. Brian requested that any 
observations be given to him by the October meeting.

Rick Crook then showed slides of Venus which he took in June.

Derek MacLeod talked about observing comet Tempel 2. It should be 
easily observable with binoculars late in the month, when it is expected 
to reach a magnitude of 9.7.

Sandy Ferguson then gave final details about the campout-star night at 
Lac Philippe. Rick Crook planned a Perseid meteor session for the night.

Cygnus, Lyra, and Aquila -  the constellations in the Summer 
Triangle -  were Sandy’s constellations of the month. Deneb, Vega, 
and Altair are the bright stars forming the triangle. Sagitta and Delphinus 
are two other constellations in the area. Sandy discussed observations for 
naked-eye, binoculars, and telescope.

Paul Comision first noted the Summer Triangle is almost on the zenith, 
so there is little air distortion. It is a very rich area of the sky. Paul then 
talked about Frank Roy’s Schmidt Newtonian telescope. There is no 
distortion and it gives a wide, bright field. It is ideal for photography.

Sandy then gave a planet update. Mars will make its closest approach to 
Earth on September 22. Saturn is fading in the evening sky. Uranus and 
Neptune can be seen with a telescope, although Neptune may be difficult 
to find since it is in the Milky Way. Venus is low on the horizon.

The meeting was adjourned at 9:15 with 38 people in attendance, of 
whom 28 were members.

AUGUST OBSERVERS’ GROUP MEETING Estelle Rother
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THE SKY THIS MONTH Doug George

This is the big month for Mars! This month, it is very close to Earth and 
exceptionally well placed for northern observers. In fact, there will be no 
better opportunity to observe it until next century! Mars will be easy to 
spot: at mag. -2.8, it will be the brightest thing in the evening sky.

Saturn is becoming more difficult to observe, being low in the southwest 
at sunset. Jupiter rises before midnight, and is nicely placed in Taurus 
between the Pleiades and the Hyades star clusters. Venus is shining 
brilliantly in the morning sky; but Mercury is only visible with great 
difficulty, in the west at sunset.

Event

Moon occults Pleiades Cluster 
Moonless Evening Observing Begins 
Last Quarter
Occultation of AGK3+2°0493 by 760 Tatjana 
Martian Winter Solstice 
New Moon
Moonless Evening Observing Ends
First Quarter
Wratislavi Occultation
Autumnal Equinox -  Fall Begins
M ars closest to Earth: 58,814,000 km
Full Moon
M ars a t Opposition

Moonless Evening Observing Begins 
Last Quarter
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