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Event Horizons
Nov. 20

Nov. 21-22

Dec. 4

Annual Dinner Meeting - Terence Dickinson: The Evolution of 
Amateur Astronomy. See advertisement elsewhere in this issue.

Deep Sky Weekend at the Indian River Observatory. This annual 
event celebrates the opening of our Centre Observatory 21 years ago. 
All members are invited to come out and observe the stars with the 
16-inch telescope.

December Observers' Group Meeting - Carleton University 
Steacie Building room 103, at 8:00. This is the annual Swap Night. 
Members are encouraged to bring equipment, books, etc., that they 
would like to swap and sell.

Editorial Doug George
Another Canadian astronaut has returned to Earth after a successful voyage on the 
Space Shuttle. You might expect people to be proud of his accomplishments. Instead, 
a recent opinion column by Randall Denley in the Ottawa Citizen attacks the space 
program as a frivolous waste of money. I certainly do not agree with his position.

The development of new technologies depends very much on having a focused 
program with defined goals. The benefits of the Apollo program far outlived the 
manned moon landings. For example, the microcomputer was first invented to pilot 
the lunar lander. Certainly no one can deny the impact of that technology. Yet then, 
as now, much of the economic benefits of high technology have been derived from 
military programs. For example, the vast majority of jet engines currently used on 
commercial aircraft are derivatives of military engines. While the end of the Cold 
War is certainly welcome, there will be a lot less money spent on research and 
development. The space program is a wonderful way to continue the development of 
new technologies, and for more constructive purposes.

Perhaps more significantly, the exploration of space is important on a philosophical 
level. We could spend the money instead on some new social programs - certainly a 
very noble idea. But must we only solve one problem at a time? The problems of 
people on our planet are endless, and will never be entirely solved. Are we to wait for 
the resolution of all our difficulties before we do anything else?

Why do we have writers, painters, architects, and astronauts? Because there is more to 
life than just surviving. We need to improve ourselves, to express ourselves, and to 
learn.

If we cannot look beyond our present horizons, what are we doing here?
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Tickets will be available from Gary and RoseAnne Mussar 
at the October and November Observer's Group Meetings. 

Tickets may also be purchased by mail:
144A Larkin Dr., Nepean, Ontario, K2J 1H7 

Phone: (613) 825-0751
Note: Tickets M UST be purchased by November 13.
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The Grand Tour - Part III Doug George
This month, we follow our two intrepid voyagers to some Canadian star parties, 
Gateway to the Universe and Starfest.

Gateway
The first stop was North Bay's Gateway to the Universe. Although this 
camping/observing weekend is a relatively new event and still very small, it holds 
great promise. It is held at a very nice campground under very, very dark skies.

Peter Ceravolo and I were both invited along to give talks. This time we traveled up 
separately. The trip up was a lot of "fun": it poured (and I mean poured) rain almost 
the whole distance. To top it all off, I suddenly realized half-way along that I had left 
the slide tray for my talk sitting on my desk at home! With a groan I pulled off the 
road to consider the options.

I had planned to give a slide show, followed by some live demonstrations on the 
computer, which I had remembered to bring. Eureka! I realized that all the slides had 
been photographed from the computer screen -  I had them with me after all! I just had 
to use the computer instead of a slide projector. There was a slight risk to this 
procedure, since the organizers were supplying the screen, keyboard, mouse, etc. and 
there was a small chance of a compatibility problem. I've also learned through hard 
experience that talks are best kept low-tech!

But what the heck - it was better than driving all night in the rain. On we went!

The next day I skipped Peter's talk on Maksutov-Newtonian optics (which I had heard 
countless times, anyway) and set up the computer. Sure enough, the screen wasn't 
compatible, but it worked at a lower resolution setting. And sure enough, the mouse 
wouldn't with my setup of Windows, but it did work with maximum entropy, and I 
could use the keyboard in Windows. I used Windows' multi-tasking to great benefit, 
running simultaneously the title slide program, Corel Draw for diagrams, Richard 
Berry's program for processing demonstrations, and maximum entropy for Paul 
Boltwood's images and for more sophisticated demonstrations. A tap on a key would 
switch between them almost seamlessly! In the end, it worked better than I could have 
imagined. Whew!

That evening Terry Dickinson gave a talk (he skipped mine to prepare for his... he'd 
heard it before... sound familiar?). Actually, he gave two talks since the raging 
thunderstorm precluded any chance of observing. As always, his talks were excellent. 
Eventually the rain stopped and we all sat around a campfire chatting, telling stories, 
and playing games. Then the skies cleared! The heavens were beautiful, clear, dark, 
and I was far too exhausted to enjoy them!
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Starfest '93
Of course, who could miss Starfest? This event is very well attended by Ottawa Centre 
members every year, and for good reason. The size is just right, the people are 
friendly, and the organizers are organized. The talks are always excellent. One 
complaint I have about Stellafane (aside from the crowds) is that many of the talks are 
not up to snuff. This is far from true at Starfest.

Once again, rain was the order of the day on the trip. But the next day was pleasant, if 
cold. Actually, this was great since the tent was actually cool for the daytime talks! 
The first speaker was by Sheldon Faworski of Meade, followed by Doug Clapp on 
video astronomy. Next was Peter Ceravolo and Bob Sandness who spoke about the 
Maksutov-Newtonian telescope. The instrument Peter had brought along garnered a 
lot of interest afterwards.

In the afternoon, David Levy told the story of Clyde Tombaugh's discovery of a 
recurrent nova and his uncredited discovery of a comet. David was in fine form and 
gave one of his classic inspirational talks. Alan Dyer then presented an insider's view 
of Astronomy magazine. He had some interesting insights into the cover 
design - apparently pictures of colorful objects in the sky result in the most sales. 
Pictures of people or observatories are losers. Next up was Terry Dickinson and 
myself, speaking on the Sky & Telescope optical quality experiment. After the swap 
table and dinner, keynote speakers Terry and Alan Dyer discussed The Backyard 
Astronomer's Guide and looked at some of the trends in amateur astronomy.

Observing, you ask? Well, believe it or not, we did get some clear skies, for a while. 
Despite the dire predictions because of a certain tropical storm blowing through, the 
early evening was not too bad. I didn't do much observing; instead I wandered about 
the field chatting with people and looking at their telescopes. Peter was busy 
demonstrating his Maksutov-Newtonian telescope which, although it had a defective 
secondary support ("oops"), gave excellent views of Saturn. The NYAA also had the 
6-inch telescopes from the S&T optical quality experiment set up for public viewing.

Peter had planned to pick up a huge 12-inch tube assembly and the three 6-inch 
telescopes while there. He didn't tell me that I  was going to take them all to Ottawa...

Well, that wraps up our star party season for 1992. What a year! Texas for the 
observing, Riverside for the feeding frenzy, Gateway for the laid-back weekend, and 
Starfest to top it all off. The original plan was for just Texas and Starfest, but two 
other stops were added in. That's why I called this the "Grand Tour" - the same thing 
happened to Voyager.

I'd do it all again. Hmm. Wonder when the seat sales start?
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Library Update RoseAnne Mussar
The following books are now available in our library:

Book Title Author

500 Clyde Tombaugh, Discoverer 
of Planet Pluto

David H. Levy

501 My Little Golden Book About 
The Sky

Rose Wyler

502 The Adventure Book of Stars Thomas D. Nicholson

503 NGC 2000.0 Roger W. Sinnott

504 Big E ar John Kraus

505 Exploration of the Universe, 
3rd Edition

George O. Abell

506 Astrowatch Ben Mayer

507 Hamlyn Atlas of the Moon Antonin Rukl

508 Manual For Variable Stars Margaret W. Mayall

509 God and the Astronomers Robert Jastrow

510 Until The Sun Dies Robert Jastrow

511 Photoelectric Photometry of 
Variable Stars

Douglas S. Hall & Russel M. 
Genet

512 Exploring the Dynamic 
Universe

Theodore P. Snow

513 Essentials of the Dynamic 
Universe

Theodore P. Snow

514 Discovering The Universe William J. Kaufmann, III

515 Astronomy: From the E arth to 
the Universe, 4th Ed.

Jay M. Pasachoff

516 Universe William J Kaufmann, III

Books 501 and 502 are suitable for small children. Books 505 and 512 - 516 are 
university-level text books.
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Most of these books were made available through generous donations from our 
members. I would especially like to thank Rob Dick for the text books, and Grant W. 
Dixon for the Hamlyn Atlas of the Moon.

The Far Sidereal

Now Fifi knew why Billy's mother had told him 
not to go outside during the meteor shower.

September Center Meeting Estelle Rother
This time our speaker was a real astronomer. Louis Noreau talked about a new 
instrument for Canadian astronomy - its history, site, enclosure, receiver, data analysis 
and the telescope - and the science done with this instrument. The James Clerk 
Maxwell Telescope (JCMT) operates in the sub-millimeter wave band, which has not 
been explored much in the past.

From earth, we can observe using optical and radio frequencies. The ionosphere 
prevents low energy waves from reaching earth's surface. We need to get above the 
ground where there are fewer oxygen and water molecules to absorb radiation we wish 
to observe. Mauna Kea in Hawaii is a very good site.
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Sub-millimeter wavelengths allow scientists to study the physics of low (50 K) 
temperatures. Dust clouds are at this temperature and new stars form in dust clouds. 
We can see through molecular clouds and can observe the light they emit.

Any heated body emits radiation, which can be studied. The universe is a black body 
at a temperature of 2.7 K. This radiation can be observed with the JCMT. H II 
regions, such as the Orion nebula, and synchrotron emissions can also be observed. 
Spectroscopy is used to study the line emissions of molecules. Without spectroscopy, 
there would be no astrophysics.

The JCMT is a replacement for the Algonquin Park telescope. By the 1980s, the 
Algonquin Park instrument was reaching the end of its useful life. A choice had to be 
made between modifying the telescope or closing i t  It was decided to close the 
telescope. In 1987 Canada joined JCMT, buying 25 percent of the telescope. The 
University of Hawaii gets 10 percent of all the observing time (after all, its their 
mountain!), the UK gets 55 percent and the Netherlands gets the rest.

Five Canadians work with the JCMT at sea level. They also share the mid-altitude 
residence at 7,000 feet with astronomers at the other telescopes. Anyone planning to 
use the telescope must spend one night there to acclimatize before going to the 
summit.

The 15 meter telescope weighs 450 metric tons and is enclosed in a 'soup can' instead 
of the traditional dome. A dome is not needed because scientists are not worried about 
optical seeing. A membrane, a large piece of Teflon, protects the telescope and allows 
observing under windy conditions. The Teflon is transparent to sub-millimeter 
wavelengths. The aluminum reflector consists of seven concentric circles holding 276 
mirrors with a one square meter hole in the middle. As the telescope is moved, 
actuators bend it to keep the near-perfect paraboloid shape.

The secondary mirror support cell is modeled after that of an optical telescope. A 
tertiary mirror directs radiation to one of four instruments. It does not block much 
light. The telescope has a three arc second pointing accuracy. It can point everywhere 
above five degrees - there is no point in observing the side of the mountain!

How do we detect emissions from very cold objects (30 to 50 K) through air which is 
much warmer - and brighter - and which absorbs some of the radiation we wish to 
observe? We solve part of the problem by cooling the instruments. Another technique 
is to constantly flip-flop between the air and the object of interest and then to subtract 
the air from the object. Of course, we do not move the 450 ton telescope. Instead the 
secondary mirror is flip-flopped.

Most radio instruments are single beam devices; this gives no idea of the shape of the 
object. So we must scan or sweep the sky. Every measurement takes about 15 
minutes, so it takes 150 minutes for 10 measurements. A new instrument called 
SCUBA (Sub-millimeter Common User Bolometer Array) is being developed. The 
receiver is being developed in Canada. There is also the SIS (Superconductor
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Insulator Superconductor) receiver. It is a tiny part a few microns wide that is 
surrounded by lots of electronics. These instruments will greatly speed up 
observations.

The JCMT can be used to study a variety of objects including protostars and new stars, 
molecular clouds, star forming regions, bipolar nebulae, red giant stars, and giant 
molecular clouds. Carbon monoxide emission is observed to study molecular clouds in 
the Milky Way galaxy. Closer to home, the JCMT can study the broad spectral lines 
in the solar corona during a total solar eclipse. Large amounts of carbon monoxide 
have been detected in Seyfert galaxies. And active galactic nuclei, nearby quasars and 
star bursts can be studied.

In the future, there will be new receivers. The JCMT will be linked with other 
telescopes to form a VLBA (Very Long Baseline Array) telescope. The plan is to 
mimic a telescope with an aperture the size of earth's diameter. The Antarctic is even 
drier than Mauna Kea and is a good place to build a sub-millimeter telescope. In the 
distant future, to really get away from the oxygen and water in the atmosphere, an 
observatory on the moon could be built. The best is yet to come.

October Observers Group Meeting Estelle Rother
David Lauzon opened the meeting at 8:15 with an introduction to the Society and a 
welcome to all. He noted that the weather had been somewhat better during the past 
month Several people had been observing: Doug George has been testing his optics 
and observed Saturn, Mike Dacey went to Algonquin Park where he met some nice 
raccoons, Dave observed an aurora, and Linda Meier has been doing some variable 
star observing.

Doug Luoma showed a few slides of sunspots and an aurora. He then noted that 
sunspots can be a good indicator of an upcoming aurora. If there is a flare in the 
center of the sun, there will probably be an aurora that night. He also showed that 
high speed black and white film and fast exposures do work to photograph an aurora.

Glen Ledrew has spent the last six years at the DEW line in the Arctic. During that 
time, he made several trips to Australia (its warmer there than in the Arctic). During 
the first two trips, Glen attended Sky & Telescope's astrophotography workshops. His 
presentation from down under took us on a photo tour, from arrival in Australia to 
hotel area 20 km from Ayers Rock and surrounding area. The observing site was at a 
ranger station near Ayers Rock.

We saw a fish-eye view of the southern sky, with an upside down big dipper visible 
low on the horizon. Aurorae are not usually seen at that latitude, but Glen 
photographed one. He showed the area of Sagittarius, which passes directly overhead 
in Australia, and SN1987A in the Large Magellanic Cloud. Glen used a Super-Polaris 
mount, a variety of films, exposures and lenses, and sometimes a deep sky filter.
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Paul Boltwood then discussed some 'really neat stuff. Four years ago, Paul began 
building a astronomical CCD camera. Like a camcorder, an astronomical CCD 
camera uses a Charge-Coupled Device chip. Both have a high quantum efficiency. 
But a camcorder takes 1/30 second exposures, while an astronomical CCD camera can 
take longer exposures. It has several other advantages as well. The camera has a 
large dynamic range, less noise, higher resolution, digital video output, and can be 
computer controlled. Image processing can then be used to remove cosmic rays, 
correct defects, and combine short exposure images (to avoid guiding problems).

Paul then took us on a guided tour of his camera. Light passes through the telescope 
optics to the shutter and filter wheel (holds 11 filters) and then to the CCD chip. The 
chip is cooled by a four-stage cooler. The water and methyl alcohol coolant keeps the 
device at a temperature of -78°C. It is kept in a vacuum so that it does not frost up or 
conduct in too much heat. All this plus the electronics for video and clocking fits on 
the telescope. The camera controller is on the pier and the power supply is in a 
separate room. Paul uses a 486 PC with an SVGA monitor, 16 MB ram, a 200 MB 
disk, and a 350 MB tape drive (for archiving).

Paul then showed images taken last fall at his observatory in Stittsville where the skies 
are not as bright as in Ottawa, but they are not really dark enough. The slides showed 
the original image and the improved image after maximum entropy deconvolution 
processing. The images included Palomar 2, NGC2419 (the farthest globular 
associated with our galaxy), the Horsehead nebula, supernova remnant Cassiopeia A, 
Stephen's quintet and NGC236 in M31 (a cluster in another galaxy). Paul concluded 
his talk with the observation that to do a project like this, you have to become an 
expert at everything. That's what took so long, not the actual building of the device.

Brian Burke then described several upcoming occultations and he invited everyone to 
participate. Observing stations are set up 100 meters apart, so the more observers the 
better. By the way, the local authorities were advised about the group's activities this 
time. An asteroidal event will also occur close to Ottawa on November 12.

Rolf Meier, meteor coordinator, talked about the Orionid meteor shower. The 
weekend of October 23/24 would be the best time to observe this event. The Perseid 
shower in August was observed in spite of the full moon because it was predicted to be 
a spectacular event. Rob McCallum is doing a lot of work to decode the tapes of the 
observing session. And Comet Swift-Tuttle has been recovered and is just above the 
Big Dipper. It has a period of 135.29 years and was last seen in 1862. Perihelion will 
occur on December 12.

Rolf also showed slides of his summer building project - an observatory  for his 6-inch 
refractor. The dome is covered with fiberglass panels which makes it very light and 
easy to turn. It has a diameter of 11 feet because a building permit is not needed for a 
structure of this size. Rolf also showed other slides, including some of the June 15 
lunar eclipse.
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Gary Susick showed slides of an aurora. He used Fuji 400 film, a 24 mm f/2 and a 
28 mm 172 lens, and exposure times between 24 and 30 seconds. Gary also talked 
about Scotchchrome, a new ASA 400 film. This is the most red sensitive film 
available, which makes it an excellent choice for photographing nebulosities. 
Exposures also have a more neutral background.

Dave closed the meeting at 10:30. After a short break for refreshments, nominations 
were held for the 1993 Observers' Group executive as follows:

Chairperson Cathy Hall, Dave Lambe
Vice chair Brian McCullough
Solar Doug Luoma
Lunar/planetary Rolf Meier
Astrophotography Doug George
Technophile Ajai Sehgal
Comets Doug George
Deep sky Gary Susick
Instrumentation Peter Ceravolo
Meteors Rolf Meier
Occultation Brian Burke
Recorder Estelle Rother
Variable star Linda Meier
Loan Library Patrick Laffey
Hospitality Ann & Art Fraser

Astro-Ads
For Sale: Two 6-inch Newtonian telescopes on Dobsonian mountings. Featured in 
March 1992 Sky & Telescope. Both with 1/4 wave optics (one refigured). $500 each. 
Call Peter Ceravolo at 258-1964.

The new 1993 RASC Observer's Calendar is now available for $7.00 at Observers' 
Group Meetings. These calendars show the phases of the moon daily as well as the 
times of moon rise and set, sun rise and set, meteor showers, etc.

Robert DuHamel, former publisher of the Celestial Observer (circa 1972) is 
preparing to publish a new magazine for amateur astronomers called Amateur 
Skywatch. This magazine will publish articles on telescope making, photography, 
observing techniques, and related subjects written by amateur astronomers across the 
country. For subscription information and writer’s guidelines send a SASE to: Robert 
DuHamel, 535 N. First Street, Ste. E, El Cajon, CA 92021.
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Periodic Comet Swift-Tuttle (1992t) Doug George
Comet Swift-Tuttle was the subject of a long-standing mystery until its recent 
recovery. It didn't show up when it was originally expected. Brian Marsden had noted 
a similarity to another comet's orbit and proposed that the two were the same object 
He was right: the comet was a couple of weeks later than expected, but it did appear!

Strangely, if the comet is just as late in its next orbit, it will intersect with the Earth. 
An actual collision would be very unlikely, but we won't live long enough to see it 
anyway. Too bad; a near miss would produce the most spectacular meteor storm ever!

Given all this, the comet is certainly worth a look. I recently observed it with 10 X 50 
binoculars and could easily see a tail. The ephemeris is from 1AU Circular No. 5637.

TT R.. A. (2000)  D e c l . D e l t a r E l ong . Phase ml
8 17 2 3 . 1 5 +34 1 9 . 8 1 . 1 6 5 1 . 1 2 2 6 2 . 1 5 1 . 3 5 . 6

10 17 3 4 . 7 0 +31 3 1 . 1 1 . 1 6 8 1 . 1 0 5 6 0 . 9 5 1 . 6 5 . 5
12 17 4 5 . 5 5 +28 4 0 . 5 1 . 1 7 4 1 . 0 8 9 5 9 . 7 5 1 . 7 5 . 4
14 17 5 5 . 7 2 +25 4 9 . 7 1 . 1 8 4 1 . 0 7 3 5 8 . 4 5 1 . 7 5 . 3
16 18 0 5 . 2 6 +23 0 0 . 2 1 . 1 9 7 1 . 0 5 9 5 7 . 0 5 1 . 6 5 . 3
18 18 1 4 . 2 1 +20 1 3 . 2 1 . 2 1 3 1 . 0 4 5 5 5 . 5 5 1 . 3 5 . 2
20 18 2 2 . 6 3 + 17 2 9 . 7 1 . 2 3 2 1 . 0 3 2 5 4 . 0 5 0 . 8 5 . 2
22 18 3 0 . 5 5 +14 5 0 . 6 1 . 2 5 4 1 . 0 2 0 5 2 . 5 5 0 . 2 5 . 1
24 18 3 8 . 0 2 + 12 1 6 . 5 1 . 2 7 9 1 . 0 0 9 5 0 . 9 4 9 . 4 5 . 1
26 18 4 5 . 0 6 + 9 4 7 . 8 1 . 3 0 5 0 . 9 9 8 4 9 . 3 4 8 . 5 5 . 1
28 18 5 1 . 7 2 + 7 2 4 . 9 1 . 3 3 4 0 . 9 8 9 4 7 . 6 4 7 . 4 5 . 1
30 18 5 8 . 0 2 + 5 0 7 . 7 1 . 3 6 4 0 . 9 8 1 4 6 . 0 4 6 . 3 5 . 1

2 19 0 4 . 0 0 + 2 5 6 . 5 1 . 3 9 6 0 . 9 7 5 4 4 . 3 4 4 . 9 5 . 1
4 19 0 9 . 6 8 + 0 5 0 . 9 1 . 4 2 8 0 . 9 6 9 4 2 . 6 4 3 . 5 5 . 1
6 19 1 5 . 1 0 -  1 0 9 . 0 1 . 4 6 2 0 . 9 6 4 4 0 . 9 4 2 . 0 5 . 1
8 19 2 0 . 2 7 -  3 0 3 . 6 1 . 4  96 0 . 9 6 1 3 9 . 2 4 0 . 4 5 . 1

10 19 2 5 . 2 2 -  4 5 3 . 0 1 . 5 3 0 0 . 9 5 9 3 7 . 5 3 8 . 7 5 . 2
12 19 2 9 . 9 6 -  6 3 7 . 6 1 . 5 6 5 0 . 9 5 8 3 5 . 8 3 6 . 9 5 . 2
14 19 3 4 . 5 3 -  8 1 7 . 5 1 . 5 9 9 0 . 9 5 9 3 4 . 1 3 5 . 1 5 . 2
16 19 3 8 . 9 3 -  9 5 3 . 1 1 . 6 3 4 0 . 9 6 0 3 2 . 4 3 3 . 3 5 . 3
18 19 4 3 . 1 8 - 1 1 2 4 . 5 1 . 6 6 8 0 . 9 6 3 3 0 . 7 3 1 . 4 5 . 4
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Fireball Network Doug George

I received the following message from Damien Lemay via E-Mail:

For a number of years, myself and other RASC people (e.g. the late Peter M. 
Millman, Ian Halliday, Mary Grey, Roy Bishop), have served on NRC's 
Associate Committee On Meteorites (ACOM). The role of this Committee is 
summarized in a paper (we hope to have it published in the Journal) by Dr. 
Robert L Hawkes, who happens to replace Peter M. Millman as the contributor 
for the "Meteors" section of the Observer's Handbook. This Committee now 
reports to the Canadian Space Agency (CSA), under a new name, "Meteorites 
and Impacts Advisory Committee" (MIAC).

Dr Hawkes and I have volunteered to elaborate a reporting system for bright 
fireballs susceptible of producing meteorite(s). Our objective is to recover as 
many as possible of these extraterrestrial objects for study by appropriate 
scientists in Canada, and abroad through exchanges. Because astronomers are 
normally interested with all matter dealing with the night sky and that they 
can better understand what they see, we hope that members of your Centre 
will be willing to help with this undertaking.

If anyone is interested in participating, let me know. I can forward observations via 
E-mail, or distribute forms which can be faxed to report an observation. For more 
information, contact:

Damien Lemay 
3 ,  15E Rue Ouest 
Rimouski, Quebec 
G5L 7Y4
(418)722-2577 (off.) (418)723-5533 (home) fax: (418) 722-4185 
Damien Lemay@Infopuq.UQuebec.CA

or

Robert Hawkes
Dept, of Physics, Engineering & Geology 
Mount Allison University 
Sackville, New Brunswick 
E0A 3C0
(506) 364-2582 (office) (506) 536-3600 (home) fax: (506) 364-2582 
rhawkes@mta.c
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The Sky This Month Doug George
Mercury is not visible this month. Venus is obvious in the evening sky. Mars is in 
Gemini, and is high in the southwest after sunset. Jupiter is in Virgo and rises about 
four hours before the sun. Saturn is in Capricornus, and sets after midnight.

Event Date E S I

First Quarter Nov. 2 04:11
S. Taurid Meteor Shower Peaks Nov. 2 14:00
Full Moon Nov. 10 04:20
N. Taurid Meteor Shower Peaks Nov. 12 13:00
Moonless Evening Observing Begins Nov. 16
Last Quarter Nov. 17 06:39
Leonid Meteor Shower Peaks Nov. 17 02:00
New Moon Nov. 24 04:11
Moonless Evening Observing Ends Dec. 1
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