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May Centre Meeting

Alan R. Hildebrand
The Cretaceous-Tertiary 

Boundary Event

It has been suggested that approximately 63 million years ago, the Earth was dealt a 
devastating blow from an itinerant wanderer of our solar system. The upheaval may 
have caused the extinction of the dinosaurs and other species of the Earth. However, 

identifying the location of the impact has eluded the proponents of this theory.

Recently, a crater has been identified that may be the remnant of the impact (June 
1991, Natural History Magazine and July 1991 Sky & Telescope).

Our speaker is one of the discoverers of an enormous crater remnant off the Yucatan 
peninsula. In his presentation, Alan will discuss impact craters, their ejecta and 
resulting geology. He will also describe how the crater was found and possible

extinction mechanisms.

Meeting will take place on May 2 2 , 1992, 8:00 pm, 
at Carleton University, Steacie Building room 103.
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International 
Astronomy Day 1992

NATIONAL MUSEUM OF
SCIENCE AND TECHNOLOGY

May 9
Celebrate International Astronomy Day at the National Museum of Science and 

Technology. In collaboration with the Royal Astronomical Society of Canada, the 
Museum presents a day of activities for astronomy buffs of all ages.

Evening activities from 7:00 to 11:00 pm include: Starlab inflatable planetarium, 
films, Star Party with the 15-inch and other telescopes, Moon Photography, Gift Shop.

Guest Speakers

Terence Dickinson
Backyard Astronomy

7:00 pm

Damien Lemay
L'astronomie Pour Tous

7:00 pm
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Event Horizons
Notes: There will be no AstroNotes next month. Centre Meetings are not held during 
the summer, however Observers' Group meetings will continue as usual.

May 8 

May 9

May 15

May 22

May 22-23

June 5 

July 1-5

July 3 

July 10

Beginners' Night - Indian River Observatory.

International Astronomy Day - National Museum of Science and 
Technology.

Telescope M aking Workshop - call Dave at 831-3751 for details. 
(8-inch mirror making kits available for approx. $160.)

May Centre M eeting-A lan Hildebrand. See advertisement for 
more information.

Visit the Rideau Ferry Observatory - Rob Dick invites everyone 
out to see his observatory and 24-inch telescope. See his article for 
more details.

Observers' Group Meeting - Carleton University, Steacie Building 
room 103,8:00 pm.

Calgary General Assembly - annual meeting of the RASC. 
Activities include: Royal Tyrrell Museum and the K-T Boundary, 
Helen Hogg Lecture, Banff and Lake Louise trip, Barbecue, Murphy 
Slide Show and Song Contest, RAO and WCO tours, Paper Sessions, 
Awards and Western Banquet, Astronomy Workshops, and 
Grandstand Show at Stampede Park. Contact RASC - Calgary 
Centre, c/o Ms. Dennis Goodman, 28 Southland Crescent S.W., 
Calgary, Alberta, T2W 0K3. Telephone (403) 252-7095.

Observers' Group Meeting - Carleton University, Steacie Building 
room 103, 8:00 pm.

Public S tar Night - Pinhey's Point, Kanata.

Astro-Ads
Wanted:

New member wishes to purchase a second hand telescope from 3 to 5 inches aperture 
with an equatorial mount. Contact Philippe at (819) 648-5641.
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Editorial Doug George
At a recent Observers' Group meeting, David Lambe asked the question, "how many 
people here have home computers?" The result was impressive - most of the people in 
the audience raised their hands! It also turned out that the vast majority have IBM-PC 
clones. So his series, "Star dot Star Land", is especially relevant to our members.

David has spent quite a fair bit of time calling various software manufacturers, 
requesting review copies on behalf of the Centre. The response has been almost 
overwhelming - we have months worth of software review articles coming! When (if) 
we get to the end of the pile, the results will be summarized in an article reviewing 
and comparing all the different software products. Some of the software received will 
be put in the Centre library (obviously we cannot do this for most commercial 
packages).

In this issue, we review two excellent packages: Dance of the Planets and the 
revolutionary TS-24 package from SBIG.

Visit The Rideau Ferry Observatory Rob Dick
May 22-23, 1992
As we enter the month of May we also begin to experience the warm weather of 
summer. Twice a year members of the Ottawa Center, and other amateur astronomers 
from eastern Ontario, are invited to the 'Gathering of the Clans' near Rideau Ferry, 
Ontario.

This is the 'last quarter' weekend of May. Visitors may bring up their own telescopes 
or take peeks through the 'scopes of other observers. The 0.6 meter (24-inch) telescope 
will be set up for visual observing. There is space for camping near the observatory 
and, for members of the polar bear club, there is a lake for swimming.

To get to the observatory drive south of Smith Falls on highway 15 towards Kingston. 
Turn right, through Lombardy, and on to Rideau Ferry. Take the absolute last road on 
the left before the Rideau Ferry bridge. This road is labeled R-8. Slowly drive about
0.7 km down this (rather poor) road. The observatory is in the field on the left. The 
telephone number for the observatory is (613) 283-0362.

Social Notes
Congratulations to Mike Dacey and Judy Schaber, on the birth of their daughter, 

_________________________Sarah Louise, on April 9!_________________________
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Distant Suns
A Sky Simulator for the Windows Environment

You've seen the ads in Astronomy for several sky simulators. Many are okay, but all 
are hard to use, have an indecipherable interface, are command line driven, or can be

just plain clunky.

A new product called Distant Suns provides a comprehensive sky simulation within 
the Microsoft Windows environment. The product comes with a manual, but you

probably won't need it.

Distant Suns features a realistic display of the night sky anywhere on earth from 4173 
BC to 10,000 AD, including up to 9,100 stars, 450 galaxies, nebulas and star clusters. 
It includes catalogs of the solar system, constellations, Messier objects, NGC objects, 

and stars by Yale and HD names. The user can add up to 3,000 custom objects. 
Distant Suns provides customized high-quality star charts for your specific location, 

shows lunar phases, and reproduces eclipses. It even allows you to add your favourite 
digitized images to the object descriptions!

Distant Suns runs under Microsoft Windows and requires a 286 or greater processor, 
EGA or VGA display, and a hard drive.

Canadian Distributor:

David Lambe & Associates 
24 Gurdwara Road 
Nepean, Ontario 

K 2E 8B5
Phone (613) 723-5819 
Fax (613) 723-7655
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Hilderic BrowneAn Alternative Observing List
The end of March and the beginning of April seems to be the "Silly Season" for 
amateur astronomers. I guess the onset of warmer weather provokes a natural reaction 
against "cabin fever" built up during the winter months, which manifests itself in an 
all-night orgy of observing 100+ objects on some long-dead comet-hunter's list -- clear 
skies permitting!

So I have another list of objects to propose instead. It is of similar size to the Messier 
marathon, but has the advantage that you can't possibly observe them all in one night; 
thus, a cloudy night can't ruin your complete observing agenda! What is more, every 
object on this list can be observed without the aid of a telescope, in fact, without even 
binoculars. This makes it a perfect project to take along on vacation or business trips 
abroad; in fact, such a trip will be necessity to complete the list, since some of the 
objects cannot be seen from the latitude of Ottawa.

There are 88 objects on the list, which should instantly give its identity away: the 
constellations themselves.

So how well do you really know the constellations, anyway? I'm not just talking about 
the patterns of stars, which is probably the first aspect you think of, and the one we see 
when we look at the night sky. Instead let's look at them as regions, as M. Eugene 
Delporte did in Délimitation Scientifi que des Constellations, accepted in 1930 by the 
International Astronomical Union as the Real Thing.

Delporte laid out his boundaries on colures and parallels (that is, lines of equal right 
ascension and declination). There are no diagonal or curved boundaries, and no more 
than four constellations can meet at any point. Every point not on a boundary (which 
being a line has no width) lies in exactly one constellation.

With that brief introduction, experts should try answering the following questions 
(novices may refer to the answers printed near the back of AstroNotes):

1. How many constellations are completely visible, over the course of the year, from 
the Ottawa area (latitude +45°)? How many more are partially visible?

2. What are the five largest constellations (by area)? The five smallest? What is 
the "most middling"?

3. What constellation occupies the widest span of right ascension (i.e., takes the 
longest period to cross the meridian)? Which is the narrowest?

4. Which constellation has the largest number of comers? How many "rectangular" 
(four-cornered) constellations can you name?

5. Which constellation has the most neighbours? The fewest? At how many places 
do four constellations touch?
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6. Finally, how well do you know the relationships between the constellations? 
Turn a piece of paper so it is wider than it is high and draw a horizontal line 
across the middle for the equator. Sketch a single cycle of a "sine wave" across 
the entire width of the paper, extending one-quarter of the way above and below 
the equator to represent the ecliptic. Now, without consulting a star atlas or a list 
of any kind, write the names (or abbreviations) of all the constellations you can 
think of at approximately the correct location for each, treating the piece of paper 
as something like a Mercator projection. When you've done as much as you can, 
count the names. How many did you get, out of the possible 88? Equally 
importantly, how accurate were you?

You can look on this as an exercise for a cloudy night, but the effort will pay off 
handsomely when you're out under a starry sky, too. Happy constellation-watching!

1 Epoch 1875.0 coordinates; precession has tilted them since then.

NMO to IRO Part II Robert Dick

In the article last month I recalled the first part of the relocation of the North 
Mountain Observatory to Indian River, where it now sits. I tried to set the stage for the 
relocation and some of the programmatics in the start-up phase of the project. These 
included finding the site and a bit of fu nd raising. This was more brain than brawn 
work. With the melting of the winter snows it was time to melt some muscle under the 
heat of the hot summer sun.

There were three basic phases for this part of the project. The site had to be surveyed. 
A road and landscaping had to be completed. These had to be done before we could 
move the mobile remains of NMO.

The Survey
Before we could relocate we had to know where we were going to build.

We had decided on the area near the Mill of Kintail but we had to identify a field that 
was suitable for the observatory. Our decision was based on several constraints.

1. It had to be far enough from trees to provide a good horizon and clear of brush to 
ensure a relatively low mosquito population.

2. It had to be the highest elevation or the ground fog would wash over us during the 
cool summer mornings and would dew-up the optics of the telescope. Also, we wanted 
to avoid the low 'pockets' in the field to prevent being flooded out as the snow melted 
in spring.

3. We wanted to be as close to the main road as practical to reduce the cost of building 
the road and keeping it clear in the winter. On the other hand, we wanted to minimize
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the visual impact of the road on the site. We wanted the road to be as inconspicuous 
as possible.

4. We wanted a large space for a parking lot that would hold at least ten cars. It would 
have to be flat and well drained so that it would not to turn into a mud flat during the 
spring thaw.

We found a suitable field for the observatory slightly west of the Mill of Kintail. Now 
we had to identify the location for the telescope pier and define the north-south line to 
orient the telescope and buildings.

The initial survey party consisted of Peter MacKinnon, Robert Dick, Rolf Meier and 
John Hashe. It was March 26, 1977. Wet snow was still in the field. Although some 
tom-foolery was exhibited, the work proceeded well. The aim of this effort was to find 
the highest point in the field. We measured out a grid of about 52 stations and took 
elevation readings.

On April 16, after the snows had melted, a small army of helpers arrived to precisely 
mark the location for the telescope pier. This party consisted of Jon Buchanan, Art 
Fraser, Jim Hayes, Brian Stokoe, Ken Tapping as well as Rolf and myself. During this 
survey we also located the buildings and parking lot. The data was also used to help 
calculate the road length and hydro easement for pricing the amount of gravel, hydro 
poles and wire that would be required. The best location for the buildings was found to 
be near the north comer of the field beside a small quarry.

So as to use the original design of the observatory - with the rails for the roll-off-roof 
supported by the club house - we had to build up a large mound for the observatory 
building. The mound had to be about 1.5 meters above the footings for the club house. 
Great care was taken to accurately align the mound and the buildings, along a north- 
south line, so that the roof would roll off properly. With the survey stakes in place the 
landscaping could begin.

Landscaping
The landscaping was expected to be one of the major costs of the project. It required 
moving a lot of earth. Doing it all with manual labour was nearly impossible. We were 
quite pleased when Kevin Collins came to the rescue.

At one of our Observatory Committee meetings Barry Matthews told us of Mr Collins. 
He had done some contract work for Bell Canada. He could do the job for a very low 
price - $300. We were also told that Mr Collins could move the building and the roof 
of the observatory. For this he would only charge $100 per trip. This was most 
reasonable.

I was becoming quite pleased with the relatively low prices that some local contractors 
were charging us to do some jobs. The masonry and gravel were contracted at discount 
prices and stores in the area were giving us small discounts on construction materials. 
With this optimism we estimated the total cost for the relocation to be about $3,000.
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How naive.

As spring time passed into summer the price for landscaping rose to $2500! My 
subconscious was becoming a little disturbed by this, but at the time I felt that the 
price, although not cheap, was appropriate for the amount of work to be done.

In describing the landscaping requirements to Mr Collins, we were not very explicit 
about the details. We should have been clearer about the 'what' and the 'where' of the 
job. What type of fill material should be used? Should it be soil, sand, rock or stone? 
And where should it go and at what grade? We thought he knew more about it than we 
did.

How naive.

As it turned out we got it all - in random amounts and in the 'darndest' places. 
Boulders in the road made driving difficult to dangerous. Voids, or air pockets, caused 
extensive settling in the road, parking lot and in the observing mound. A multitude of 
rocks and stones kept appearing in the mound and delayed when we could plant grass 
until the mound was properly graded. A lot of manual labour and precious time was 
spent clearing, compacting and leveling.

My subconscious was trying to telling me something but I still wasn't getting the 
message.

The weekend after the mound was built we discovered that Mr Collins 'did us a 
favour'. We had told him that we wanted the mound aligned north-south. We told him 
that this line was staked out at the site. No problem. Right? Wrong.

As he began to work he used a magnetic compass to 'check' our survey and found that 
our stakes seemed to be out-of-line by about 10 degrees. He didn't call us. He just built 
up the hill using his own measurements and ignored our stakes.

What he failed to realize was that a compass points to magnetic north, not true north. 
This is the reason why the observatory is not neatly aligned to the north star. 
Apparently he was never a Boy Scout.

So sad.

Now my subconscious was shouting. I was beginning to get concerned, but not enough 
to re-think who was going to do what during the day of the move.

With the soil, sand, rock and stone accumulated to form the hill a lot of work was still 
ahead of us. On July 13 Rolf, Doug Somers, and Doug Welch began the removal of 
large boulders from the road and leveled the hill. Since these were built up with a 
random mix of sand, soil and rock this was job was particularly arduous. A poor 
foundation for the mound later promoted the settling of the observatory floor over the 
first few years of use.

The final smoothing of the hill was done by Art Fraser on July 16 and grass seed was 
planted. This day was very hot and humid, yet we had a good group out to help in the
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work. The comers for the observatory and club house building were marked, the 
parking lot was cleared of more boulders and the holes were filled in. The sides of the 
hill were graded to a more gentle slope to reduce erosion.

During the weekend of July 23-24 the trenches for the observatory walls were dug. 
These were about 0.5 meters deep and about ¼ meter wide around the perimeter. 
During this task we ran into great quantities of more subsurface rock that, again, 
slowed progress and increased frustration.

Peter MacKinnon was in charge of pouring the concrete for the observatory. The wood 
forms were built during the first week in August. The floor of the observatory has a 
base of 3/4 inch gravel on which the cement was poured. The cement was reinforced 
with wire mesh. On Wednesday, August 10, Frank Roy, Rolf and Peter were at the 
observatory to receive the six cubic yards of concrete. The pier was poured at the same 
time as the floor.

The weekend of August 13 had another work party out at the site. The masonry work 
was contracted out to a Mr. P. Hermann. While he worked, we continued to smooth 
the road and spread gravel over the parking lot.

Preparation for the Move
We were getting down to the wire. The buildings from NMO were to be moved on 
Saturday, August 27. On the 19th of August the telescope was removed and the next 
day NMO was stripped of other 'removables' and the roll-off roof was lifted off. This 
allowed durable bits (roof rails for example) to be transported to Indian River before 
the buildings.

The day before the move Fred Lossing, Peter, Brian Stokoe, Roger Taguchi and Rolf 
jacked up the club house so a flat bed track could be maneuvered under it. We didn't 
want to do this too long in advance in case a storm might topple the building off its 
stilts.

There the once proud North Mountain Observatory sat, perched on top of cinder 
blocks. The observatory proper rested roofless and heartless. We would leave behind 
only a shell of walls - and memories.

It was now coming to an end. The quiet vigil of a lone observer at NMO was over. We 
remembered the sweet smell of the peat bog in early autumn, the cold summer nights 
and frigid winter air, star parties with dozens of observers and visitors and our 
exciting discovery of the break-up of Comet West, two years before. The countless 
astrophotos, taken by Ottawa members who had become well known and respected 
across the country were now just memories.

As Saturday dawned, we were ready to say farewell to NMO and eager to rekindle our 
enthusiasm at IRO, or so we hoped.

To Be Continued!
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Star dot Star Land
SBIG TS-24

David Lambe

You are an amateur astronomer. You have a small telescope which you use 
occasionally for visual astronomy. A smaller group of you use your telescopes for 
astrophotography. And most of you (myself included) must occasionally wonder what 
it must be like to use a really BIG telescope with all the trimmings. Like a 24" 
reflector equipped with a CCD camera, a photometer, and an assortment of eyepieces 
and filters. Being of limited means, and speaking strictly for myself, I'll probably 
never know. But with the TS-24 software package, you can come pretty dam close to 
really having it all.

TS-24 is a program that simulates the operation of a 24" telescope on either an IBM- 
PC or a Macintosh computer. TS-24 is the brainchild of a programming Wizard 
named Craig Young, of Melbourne, Florida. Mr. Young also happens to be the 
President of Crystal Lake Observatory. Crammed into less than 1 megabyte of disk 
space, he has managed to include a simulation program, a considerable amount of 
real-time stellar spectrum data, and a very convincing graphic representation of the 
control panel of such an instrument.

TS-24 is also a course that was created to allow students gain an appreciation of an 
instrumental approach to astronomy. Crystal Lake Observatory (CLO) of Melbourne, 
Florida is a participant in the project, as is the Santa Barbara Instrument Group 
(SBIG). Crystal Lake supplied the star data, SBIG has undertaken the task of 
promoting and distributing this very impressive package.

Richard Schwartz, President of SBIG, took a keen interest in my call, spending a 
considerable amount of time discussing the package and his reasons for getting 
involved with this project. In his words " ... It's not about money", which is to say he 
is not in it for a profit. The package was created to provide high school and college 
teachers with a resource to allow them to teach instrumental astronomy, using the 
computer to simulate a research grade telescope. It was abundantly clear from his 
comments that he cares deeply about educating young people in astronomy and that 
making a high quality package available at a low cost has become a major objective for 
Mr. Schwartz. Shortly after our telephone call I received a copy of TS-24 direct from 
CLO.

The package consists of a three-ring binder which contains the workbook on Variable 
Stars, a cirlox bound Volume 1 of The "Hands-On" Universe, a cirlox bound Facilities 
Manual and diskettes for both the IBM and Macintosh versions of TS-24. More 
manuals are planned, as are software updates. (More about that later). The Ottawa 
Centre will be kept on the subscription list and will receive updates as they become 
available.
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After loading the software, the student "enters" the observatory by typing TS-24 at the 
DOS prompt. TS-24 provides a weather report and allows the dome to be opened ... 
weather permitting.

The dome opens, and a graphic display appears in colour on the screen; on it you will 
find the date, time from three sources (local sidereal time, Universal Time and a timer 
session), a selection of instruments and eyepieces, and the view through the selected 
eyepiece. By using the mouse or function keys, the instruments can be changed.

The TS-24 simulator draws on a database of actual starlight, captured in real-time 
using a CCD camera mounted on CLO's 24" telescope. The stars have been 
rearranged so the student won't recognize any constellations, however. To learn what 
type of a star or object is being observed, the student will select among four eyepieces 
and a variety of instruments. By conducting a number of evenings of observations, 
recording data, completing the exercises and following the course, the student will 
become familiar with objects overhead in the imaginary sky.

The actual sky is quite small -  only a 5° field; however, it contains approximately
8.000 visible objects: giant stars, dwarfs, singles, eclipsing binaries, novae, RR lyrae, 
cepheids and other types of variable stars. If you use the CCD camera, however, you 
will quickly discover a great number of objects are hidden in the sky. In total, over
100.000 CCD-visible objects are out there, yours to discover. Your mission: find and 
identify these objects using the instruments at hand. Later, the accumulated data can 
be processed in a method similar to that used by actual research observatories.

You won't become bored with TS-24; if you follow the course you will undoubtedly 
gain a considerable insight into the complexities (and tedium) associated with 
instrumental astronomy. The views through the simulated telescope are superb. Just 
like working with a real instrument, the simulated weather effects can make or break 
your observations on a given night. (This is in keeping with Lambe's First Law of 
Astronomy, which states: The object o f interest, the telescope and the clouds shall 
form a straight line). TS-24 is an exceptional program and will provide students and 
amateurs at all levels with many hours of fascinating experiences that we would not 
otherwise have, what with the high cost of 24" research grade telescopes, instruments 
and domed observatories.

If you know of a teacher who would like to teach an astronomy course but hasn't the 
facilities, this course will cost his or her institution only $149 for an unlimited site 
license for the software. Workbooks and course materials for each volume are 
approximately $20 per set. Anyone interested in using TS-24 as a teaching tool is 
encouraged to contact Alice Winkle at SBIG by telephone at (805) 969-1851. Ottawa 
Centre members who wish to purchase any of the course materials described below can 
also contact Alice.

Volume 1, which was included in our copy, is an introductory course in instrumental 
astronomy and astrophysics. In this module, the student learns the basics of operating 
the TS-24 telescope and conducts a number of experiments using the CCD camera and
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a photon counting UBV photometer. Volume 2 is more math-intensive and 
concentrates on stellar evolution. In this module, students will conduct experiments 
on each stellar type. Volume 3 will introduce the student to view the entire TS-24 sky 
using an additional software module called Atlas. It is comparable to a conventional 
star catalog and contains objects down to the 9th magnitude. Objects are selected 
using a mouse while looking at the sky visually, then experiments are performed using 
the simulated telescope.

Volume 4 is where the fun really begins. In this scenario, the student is directed to 
perform observations on a specific star, to expand upon data gathered by a satellite. 
Further data is required because the satellite data indicates something unusual may be 
happening to this star. While conducting a number of instrumental readings and 
experiments, the student is required to construct a theory to explain the behavior of the 
star and confirm the hypothesis through experimental techniques.

Volume 5, planned for release by the end of 1992, will be the first module that 
introduces extended objects beyond the student's own galaxy. A diskette included with 
the package will position a number of galaxies and planetary nebulae in the sky. A 
number of deep sky experiments are followed, such as measuring the surface 
brightness of an extended object, or determining the distance to a galaxy using 
standard candles.

Incidentally, SBIG has granted a site license to the Ottawa Centre and the package 
reviewed here has been donated to the lending library. All members will be welcome 
to use it; however, copying privileges are strictly for members of the Ottawa Centre. 
And, for those members interested in borrowing the package, please... form an orderly 
line and take a number. By the way, my number is 1!
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Image of NGC 2419 by Paul Boltwood. This is the most distant globular cluster 
associated with our galaxy. At 1.8 million light years it is well outside of the galaxy. 

The brightest stars in the cluster are fainter than 17th magnitude. The image was 
taken on a 7-inch Astrophysics Starfire refractor with a homemade CCD camera 

(Thomson CSF TH7883 CCD chip, cooled to -80C). A large number of unguided 
exposures were combined to give a total exposure time of three minutes. Maximum 

Entropy processed using Hidden Image.
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Louise E. WhalenThe Starry Tube
ITV (Cable 15)
Due to popular demand, Rob Dick's "Introduction to Astronomy" will be rebroadcast 
this summer Mondays and Wednesdays, 8:30-11:00 p.m., from May 20 to August 12, 
1992. The lectures are broadcast on the Carleton Instructional channel, Cable 15. If 
you want to formally register for the course (number 75.190V), please contact Carleton 
University Continuing Education, at 788-3500 before May 15, or May 25 (if you don't 
mind paying the late registration fee). Tell them you would like to speak with the ITV 
unit. Of course, you're welcome to watch the lectures without registering for the 
course.

Rob's lectures will contain essentially the same material as the Fall/Winter course. In 
May and June the lectures will cover:

May 20, 25, 27 Introduction, the sky in general, sky lore, constellations, motions of 
the sky and motions in the sky; optical telescopes; our Sun, its 
appearance and physical properties.

June 1, 3 Visual aspects of the Sun, the chromosphere, photosphere, corona,
how to observe the Sun, eclipses, the solar wind, and auroras.

June 8 ,  10 The electromagnetic spectrum, structure of the atom, spectral
features, energy balance, thermal radiation, temperature and energy 
sources; distances to the stars, parallax, double stars and other 
measurement techniques.

June 1 5 , 17 The Hertzsprung-Russell diagram, luminosity vs. temperature,
plotting star clusters, the mass-luminosity relation, pressure and 
reaction rates in stars; the evolution of Sun-like stars.

June 2 2 , 24 Stars of low and high mass, variable stars and binary stars; the death 
of stars, white dwarfs, supernovae, planetary nebulae.

If you want to prepare for the lectures whether you register or not, you can obtain the 
required textbook, "Astronomy: The Evolving Universe," by Michael Zeilik, and 
published by John Wiley and Sons (sixth edition). It is available from the Carleton 
Bookstore (788-3832); by the way, the Computer Store (788-3699) also offers good 
deals. Both are open to non-students on particular items. The course requirements are 
usually four assignments and a larger project, as well as a first term exam (end of 
June) and a final exam (mid August).

TVO (Cable 2), PBS (Cable 4)
As of this writing, there are no astronomy or space related programs scheduled on 
TVO or PBS in May or June.
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Please Note
Don't forget the Museum of Science and Technology's new exhibit "Canada in Space" 
will open to the public June 24, 1992 and has hands-on and interactive features 
suitable for all inquisitive minds. See AstroNotes Vol. 30, Issue 9, pages 8-9 (Nov. 
1991) for a complete description of the new exhibits. Keep this innovative component 
of the Museum in mind when you are planning your holidays and your children's 
summer activities.

Star dot Star Land Rick Wagner
Dance Of The Planets
Dance of the Planets V2.5, from ARC Software Inc. (PO Box 1955 Loveland 
Colorado), is somewhat different from many of the other sky programs in that its 
primary function is as an orrery, rather than a planetarium. It is at its best in 
simulating and displaying the motions of solar system bodies, real or hypothetical, 
under various gravitational fields, again either real or (slightly) hypothetical.

This DOS program installs very easily in about 1.2MB of hard drive space or it can be 
run from a floppy. I evaluated the program on a desktop 386/25 and a notebook 
386SX/16, both with numeric co-processors. The display was very effective on the 
colour VGA desktop but even the LCD notebook screen was usable in a pinch. A co
processor is recommended though not required as most simulations run at quite 
acceptable rates with the co-processor disabled (initial image generation times were a 
little slow however). A version for 8088 and 8086 computers is available.

The user interface uses keyboard or mouse and keyboard. I found the keyboard more 
effective since key letters access menu items and the cursor keys increase and decrease 
things like magnification or simulation pace. The mouse provides quick access to the 
simpler features and quick choices in submenus but the keyboard is still required for 
enough input that I found it easier to stick with the keyboard.

The program includes about 9100 stars down to 6.5m (the Yale Bright Star Catalogue) 
in its database and gives a very pleasing representation of the naked eye sky. This 
latest version has a new "skymap" display which shows well over 180 degrees of sky in 
a quite natural looking projection. One would be hard pressed to find anything much 
below naked eye brightness using output from this program since it just doesn't show 
enough stars. There is also a database of 1300 deep sky objects, variable stars and 
other exotica.

The forte of the program is simulation of motions of objects within the solar system. 
The nine major planets are included of course and there are databases of almost 5000 
asteroids and 1300 comets (objects can be added to any of the databases). Each object 
can be switched on or off (simulations run faster with fewer active objects). For
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accuracy, simulations begin with a numerical calculation, from the orbital elements, of 
the position of each active object. The simulation then proceeds by numerical 
integration, taking into account the gravitational fields of all the active bodies. This 
means what-if simulations can be run ignoring the gravity of certain planets if desired. 
The RA, Dec, and orbital elements (as changed by the current simulation) of each 
object in the simulation are available at any time.

The solar system can be viewed from the earth's surface or from any angle outside the 
solar system, at magnifications up to 32000 which shows the disks of the planets. The 
images of the planets are representational rather than photographic but they rotate and 
show terminators and satellite transits. The earth is a rather pretty blue and green ball 
and can be viewed with or without cloud cover. All the known moons and ring 
systems of the solar system can be viewed and their motions simulated. Most objects 
can be tracked to allow high magnifications without them flashing through the field of 
view at high simulation pace. The pace can be set as high as ±240,000 times real 
time.

The orbits of up to ten of the almost 5000 asteroids can be simulated at once and a plot 
can be done showing the positions of all 5000 for any date and time. As an example of 
one possible use of the program, the manual suggests simulation of hypothetical 
asteroids to see the formation of the Kirkwood Gaps caused by orbital instabilities with 
Jupiter.

Many of the periodic comets have different sets of orbital elements for different 
apparitions. This allows circumstances of past apparitions to be viewed with good 
accuracy. It also enables one to see graphically the changes in orbital elements 
resulting from interaction with the planets. It is quite interesting to look at the 
apparitions of some of the great comets of history. A comment in the 1992 Observers' 
Handbook caused me to examine the orbital changes in Comet Daniel over the next 
few years (a series of interactions with Mars and Jupiter).

Predictions of the program appear to be quite accurate. I checked times for events of 
Jupiter's Galilean moons as far back as 1974 and found all agreed with the Observers' 
Handbook within 10-15 minutes. A simulation of the 1989 Saturn occultation of 
28 Sag looked very much as I remember the actual event. Northern and southern 
limits for the solar eclipses of Jan 1992 (annular) and Apr 2024 (total) agree well with 
NASA's predictions (certainly more than well enough for planning observing 
locations). Asteroid positions did not fare quite as well with 1974 positions off by as 
much as a half degree though 1992 positions would be accurate enough to find any but 
the faintest asteroids in the sky (using one's own star charts). The passage of Vesta 
past NGC 3628 matches the predictions for the end of May 92.

The manual is more of a tutorial than a reference. It takes the user through the whole 
program giving a thorough demonstration of the program's features and capabilities 
and a very interesting sample of things to look at. It also gives a short introduction to 
some of the physics and math of orbits. There is some discussion showing how to
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maintain the accuracy of the simulations, for example, keeping the pace slower to 
allow more time steps during close interactions.

A couple of minor limitations were found in the program. 9100 stars is not very many 
if one wants to find a faint object in the sky. The simulations would be too slow with 
many stars in the sky but it would be nice to have a more detailed star catalogue to use 
in making finder charts. Perhaps simulations could be performed with the YBSC 
background and then paused for viewing or printing with more stars added from a 
more complete catalogue.

The RA and Dec are available for any object throughout any simulation so in theory 
things could be hand plotted on one's own star charts. Unfortunately, positions are 
given relative to the equinox of date which makes them difficult to plot on star atlases 
for equinoxes 1950 or 2000. It would be nice if some facility was provided to precess 
coordinates to an equinox of choice.

There are some quite reasonable restrictions on what the program can do in order to 
maintain accuracy or speed. While they rarely prevent one from doing what one wants, 
there are enough of them, each depending on certain combinations of simulation 
speed, magnification, sky view mode, object track status, etc, that some simulations 
were be a bit of a pain to produce. Some digging in the manual always indicated what 
the problem was and how to get around it.

I found an occasional bug in the date/time figure on the menu bar. In a few cases, 
instead of cycling from 23 hrs to 00, it would cycle to 20hrs. It would then continue 
on to 01 so the bug is confusing but minor.

Overall, the program is excellent and I highly recommend it to anyone interested in 
observing objects within the solar system. One can search for interesting 
configurations (for instance Jupiter will have no Galilean moons visible at about 20UT 
15 Apr), occultations, appulses, etc to observe. It also has good potential as a teaching 
tool, allowing demonstration of innumerable different facets of orbital motion.

A Research Proposal Rick Wagner
One of the fundamental quantities for any object in the night sky is its brightness. The 
integrated magnitude is a measure of the total amount of light coming from an object - 
as if all the visible light was coming from a star-like point source. The surface 
brightness is a measure of the brightness per unit area of dry and is generally given in 
magnitudes per square arc minute or arc second:

SB = mv + 2.5 log (surface area)

These are quantities which most professional astronomers would be uninterested in 
measuring for a large number of objects.
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A recent review of the Third Reference Catalogue o f Bright Galaxies (down to 
magnitude 16) in Deep Sky magazine (Winter 91/92) indicated that a significant 
fraction of the galaxies listed don't have accurate integrated magnitudes, surface 
brightness, or even positions available. Until recently, these quantities were 
determined photographically. For the two brightness quantities this is less accurate 
than photoelectric photometry which has been used for a much smaller number of 
objects.

Anybody involved in observing deep sky objects will have run across the problem of 
how misleading integrated magnitudes are for determining the visibility of their 
targets in a telescope. Two objects of the same magnitude can have radically different 
apparent brightness on the sky. This results from using the integrated magnitude 
which is based on the total amount of light received from the whole extent of an object. 
A larger object spreads that light out over a larger area and is therefore more difficult 
to see. For example, the Helix planetary nebula has an integrated magnitude of 6.5 but 
is a much more difficult object than the Ring nebula at 9.0.

The more sophisticated amateur now uses the surface brightness as a better guide. 
One can think of the Helix as being equivalent to a group of 11.8m stars, one per 
square arc minute (or one 20.7m star per sec2 which is closer to the actual appearance), 
spread over an area equal to that of the object. The magnitude per square arc minute 
is generally used in amateur circles since it yields figures in the 8-15m range we are 
used to.

The surface brightness still has the disadvantage that it assumes the object is uniformly 
bright over its whole surface. While this is a reasonable approximation for some 
objects, it is ridiculous for many others. For example, the galaxy M33 in Triangulum 
has a mean surface brightness of 13.9 which would be very difficult to see but in fact 
its central core is somewhat brighter than that.

A CCD camera and careful work would enable an amateur astronomer to provide 
improved magnitudes to the professional community. Summation of pixel values over 
the image of an object, suitably calibrated, would yield the integrated magnitude. The 
same image could also be used to determine point by point surface brightness for the 
object. Some representation of the peak brightness (perhaps the mean of the brightest 
10% of the pixels) might provide a better guide for the visual observer. Dimensions 
and, with access to a large star catalogue like the Hubble Guide Star Catalogue, very 
accurate positions could also be obtained.

A further project to serve the amateur community would be to try and correlate some 
sort of formula or rule of thumb for different types of objects to be able to apply 
corrections to the standard surface brightness to correct for some of the deficiencies of 
surface brightness. For example, while the calculated SB might be a reasonable guide 
to the visibility of an E1 galaxy, SB-0.3 might be better for an Sb galaxy and SB-0.5 
for an Sc.
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If anybody is interested in doing some work along these lines I would be happy to give 
assistance. If there are any questions or discussions feel free to give me a call or see 
me at a meeting.

March Center Meeting Estelle Rother
The theme of this 'home grown' meeting was imaging. Recently we have seen a lot of 
CCD images, but do not forget about visual imaging. You can also use a video camera. 
This may be the way to convince the family that you are not completely crazy an you 
can take enough film during the warmer months to keep you busy all year.

Rolf Meier discussed what he considers to be the old and better way of imaging - the 
visual imaging method. You look through a telescope and make a drawing of what you 
have observed. The longer you look, the more you will see. This method is ideal for 
observing the planets which are bright and can be seen even from city sites. But 
remember that the planets rotate so only observe for about twenty minutes at a time.

Come to the telescope with a disk indicating the field of view. A two inch circle is 
standard - but allow for the fact that Jupiter and Saturn are elliptical in shape. You 
also need a red light. Well, now that you have everything that you need, go up to the 
telescope and draw what you see. But remember that the best results come with 
experience so keep practicing.

Visual imaging offers several advantages. It is inexpensive since all you really need is 
paper and pencil. A clock drive is helpful but it is not essential. The method is flexible 
and easy and fast scene changes are possible. Vision offers a wide dynamic range. It 
represents exactly what the object looks like and you see full and true color. Other 
methods of imaging are artificial. And instead of spending hours in a darkroom, you 
have fast permanent results.

At one time, you could see more visually than by any other means. But now, the CCD 
matches the eye. And with video, you can get many frames quickly and select the best 
ones for detail. Among the disadvantages of visual imaging are the lack of color for 
faint objects. The method lacks accuracy in terms of position and size of details. And it 
is not quantitative so that it is impossible to make measurements based on observation.

Visual imaging is more of an artistic method than a means of making accurate 
measurements. Does it really matter? You do not have to advance science, but it is 
important that you enjoy what you are doing. Visual imaging is something a person 
does whereas a CCD or film image is done by a machine. There is some value in 
keeping a drawn record over time and keeping records of the drawings. Will you 
remember the details from 1965? Were you even bom in 1965?

Rob Dick then discussed using a vidicon security camera for imaging. The camera is 
good for low light levels, but not for levels as dark as the night sky. The very light 
camera is suited for use with a telescope and is easy to mount with duct tape, angle
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brackets and wing nuts. The camera should be placed as close to the lens of the 
telescope as possible.

Rob showed some videos of the Moon, Saturn, Mars, and the occultation of 
28 Sagittarius by Saturn. A lot of detail can be seen on the Moon if you concentrate on 
one area at a time. In good seeing, many more craters can be seen on the moon with 
higher magnification. But be careful with magnification - the image will be blurry 
with too much magnification. Contrast was low on the video of Mars, but there was a 
lot of detail to be seen. A red filter is useful for observing surface features. Rob 
suggested a project to study the transparency of Jupiter's rings. He also noted that 
sometimes it is good to have a dumb camera. One nice feature would be to have the 
camera add the date and time to the image.

Doug George then talked about CCD, or charge coupled device, cameras. These 
devices are similar to solid state video cameras. The Lynxx camera is far more 
sensitive than film and costs about $1,300 in Canadian funds. And it probably caused 
a revolution in amateur astronomy. The camera has a window at the front through 
which light passes, and the sensor is cooled.

Like sketching, a CCD gives instant results. It has an extremely high quantum 
efficiency so that it is a very fast device and short exposure times can be used. After 
the image has been recorded, image processing can be used to obtain more information 
from the image. And it is possible to do photometry and astrometry.

Nothing is perfect and there are some disadvantages to a CCD as well. It is more 
difficult to use than a camera and focusing is critical. It requires a computer. The chip 
is very small: 2.5 millimeters compares with 35 millimeters for the average camera. A 
previewer is very helpful since aiming the device is difficult. Doug and Paul designed 
something after spending 45 minutes not finding Jupiter. And finally, there are 
thermal drift problems with inexpensive models.

It is possible to simulate a color image by taking three exposures through filters and 
combining them using computer software. Image processing gives the best results. It is 
fun and it lets you relive the observing session during our many cloudy nights. It is 
possible to combine several short exposure images so no guiding is required. Ajai 
Sehgal has developed maximum entropy deconvolution software. This is the same 
process that is used on the Hubble Telescope images. The original image passed 
through the atmosphere and then the optics and gets 'jumbled up' - unless Peter has 
made the optics! Deconvolution is used to restore the image.

Doug compared the Lynxx with the ST-4. The Lynxx has a shutter and a twelve bit 
converter instead of eight. Its two stage cooler gives better cooling. The Lynxx also 
reads the CCD faster. But the ST-4 can operate as a stand-alone autoguider. Doug 
predicted that while the price would stay the same, the capability of newer devices 
would improve.

Paul Boltwood has built a CCD camera that is at least an order of magnitude better 
than commercially available units. He showed slides to compare images taken through
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a large telescope, and through his CCD with and without maximum entropy 
processing.

Paul then compared his camera with commercial CCDs devices and film. The size of 
the pixel is about the same on all CCDs. The diagonal size of the imager however 
varies greatly from very large for film to 3.6 millimeters for the Lynxx and 43 
millimeters for the best available device. Paul's camera has a diagonal size of 16 
millimeters. Film has a very large image area while the image area of Paul's imager 
falls between that of the Lynxx and the best commercially available CCD. Film has a 
very low quantum efficiency. Paul's camera and the Lynxx have efficiencies between 
40 and 50 percent, and the best units have an efficiency of 85 percent. Film has no 
thermal noise and cooled CCDs, including Paul's have very little noise. Readout noise 
is added to every pixel as it is read out and it is one of the factors limiting how faint an 
object can be seen.

Film is not linear when comparing objects of different magnitude. It is difficult to tell 
how bright one star is compared with another. Film also does not have a linear 
response with respect to exposure time (the reciprocity effect) and this reduces the 
effective sensitivity of the film. All CCDs are linear with respect to brightness and 
exposure time. Because the CCD is linear, it is possible to subtract the sky background 
from an image. And lastly, CCDs have very high dynamic range.

Paul Comision closed the meeting and noted that you would have to go across he 
country to find the depth of knowledge and talent that we have here at the Ottawa 
Center. Rick Wagner stated that all the speakers are doing original scientific research 
in astronomy. He noted that the talks were arranged in historical order and also in the 
order of increasing cost.

Answers To Constellation Quiz Hilderic Browne
1. 55 are completely visible, 15 more partially so. It may be a surprise to learn that 

56% of Centaurus (which we tend to think of as the archetypal southern constel
lation) clears the horizon here. Of course, not by much, and the visible part 
doesn't have much in the way of bright stars!

2. In descending order: Hydra, Virgo, Ursa Major, Cetus, H ercules,..., and ending 
up with Scutum, Circinus, Sagitta, Equuleus, Crux. To me, Cetus is the biggest 
surprise in the "five largest" list; I suspect most people wouldn't have thought of 
it. At 1302.8 and 68.4 square degrees respectively, Hydra is more than 20 times 
larger than Crux; expressed logarithmically, we might say it is 3¼ magnitudes 
bigger! (But Crux has much the brighter collection of stars.)

The two median1 constellations are Pavo and Grus, neither of which is likely to 
mean much to residents of the northern hemisphere (although Grus is almost 
50% visible from Ottawa). Cards Major is next up, ranked 43rd; given that a
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piano also has 88 keys, you might think of CMa as the "middle C" on the 
celestial ivories (key of C Major?).

3. After Ursa Minor at the north pole and Octans at the south, both spanning a full 
circle, three constellations extend almost twelve hours: Cepheus (12h02m by my 
calculations), Draco (11h50m), and Camelopardalis (11h24). Hydra is next 
(6h50m) followed by Ursa Major (6h27m) and the southern constellation 
Chamaeleon (6h00m). Of course all of these except Hydra are near the poles, 
which makes it easier.

The narrowest constellation is little Equuleus (00h30m) with Scutum just a bit 
wider (00h37m). Caelum, Delphinus, and Lacerta are all under one hour as 
well.

4. Draco has no fewer than 50 places where a boundary turns from running N-S to 
E-W. It is followed by Eridanus (with 44), with third place tied between 
Ophiuchus and Pegasus (38 each). Ten constellations are rectangular in shape. 
They are: Sextans, Canis Major, Telescopium, Piscis Austrinus, Microscopium, 
Scutum, Crux, Corona Australis, Volans, Chamaeleon, and Saskatchewan.

5. The largest and smallest constellations are also the most and least "gregarious". 
Hydra has 14 neighbours (if you consider touching at a single point makes a 
neighbour: 13 otherwise); you might tty listing them without looking at a star 
chart. Crux is the only constellation with only two neighbours: Centaurus 
surrounds it on three sides; Musca bounds it on the fourth.

The "also rans" in this category do not correlate so well with size. Sagittarius 
and Eridanus each have 10 (or 9) neighbours; Aquila, Aquarius, Hercules and 
Serpens all have 9 (and no disputed comers). (Serpens is of course notable for 
being the only constellation divided into two disconnected pieces.)

There are four "four comers" in the sky, two of them visible from our latitude: 
Leo/Leo Minor/Lynx/Cancer and Libra/Hydra/Centaurus/Lupus. The other two 
are deep in the southern hemisphere: Microscopium/Sagittarius/Telescopium 
/Indus and Eridanus/Phoenix/Hydrus/Tucana.

6. Score yourself on this one using any elementary star atlas or three or four 
monthly "all-sky" charts from Sky & Telescope magazine. (Astronomy doesn't 
publish charts for the southern sky, alas.)

1 Epoch 1875.0 coordinates; precession has tilted them since then.
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Image of W 172 by Paul Boltwood. Discovered 1959 by B. A. Vorontzov- 
Velyaminov, this is a string of five 17th magnitude galaxies 63 arcsec long. The 
second galaxy from the right has more than double the red shift (37,000 km/s) of 
the others (16,000 km/s). The four galaxies are at 685 million light years. Total 

exposure of 63 minutes on a 7-inch Astrophysics Starfire and CCD Camera. 
Maximum Entropy Processed using Ultimate Image.
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The Sky This Month Doug George
Mercury is visible low in the west at sunset during the latter half of June. Venus is not 
visible. Mars moves from Pisces into Aries, and is visible in the east at sunrise. 
Jupiter is prominent in Leo in the evening. Saturn is in Capricornus, and is visible in 
the morning. Neptune is occulted by the Moon on the night of June 16.

Event Date EDT

Eta Aquarid M eteor Shower Peaks May 4 11:00
Moonless Evening Observing Ends May 6
First Quarter May 9 11:43
Full Moon May 16 12:03
Moonless Evening Observing Begins May 19
Last Quarter May 24 11:53
New Moon May 31 23:57
Moonless Evening Observing Ends June 6
First Quarter June 7 16:47
Full Moon - Partial Lunar Eclipse June 15 00:50
Neptune Occulted by Moon June 16 23:59
Moonless Evening Observing Begins June 19
Solstice - Summer Begins June 20 23:14
Last Quarter June 23 04:11
New Moon June 30 08:18
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