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Editorial Doug George

First of all, I would like to apologize to several individuals whose 
submitted articles could not be printed this month due to space 
considerations. It looks like the summer publication break 
produced a huge backlog!

A  couple of equipment improvements have been recently made at 
the Indian River Observatory. Some years ago the original 
1-1/4 inch focusser was replaced with a low-profile 2 inch unit. 
Unfortunately there were several problems with it: it did not 
rotate concentrically causing image shift, the focus action was too 
fine, and it had the annoying habit of making my CCD camera 
spin when focussing. Frank Roy also had complaints about it so 
we agreed to jointly donate a new Tectron focusser. Frank had 
some machining done to attach it to the telescope.

Frank also had a new prime focus SLR camera adaptor machined 
for the telescope. This adaptor reduces vignetting since the 
tubing diameter is much larger.

These changes should make the 16-inch even easier to use!

Event Horizons Rick W agner

Sep. 13/14 Public Star Party - Vincent Massey Park. Contact Rick 
Wagner at 830-9096 for more information.

Sep. 27 Centre Meeting: Damien Lemay, "Astronomy - a Hobby and
a Science". Carleton University, Steacie 103, 8:00 pm.

Oct. 4 Observers' Group Meeting. Carleton, Steacie 103, 8:00 pm.

Oct. 11/12/13 Deep Sky Weekend at IRO. Twentieth anniversary 
celebrations for the Indian River Observatory.

Oct. 18 Centre Meeting: Steve Dodson, "Adventures of a Stargazer in
Northern Ontario". Carleton, Steacie 103, 8:00 pm.
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September Centre 
Meeting

Damien Lemay
National president, RASC

Astronomy - 
A Hobby and A Science

SEPTEMDER 27 
Carleton University, 
Steacie 103, 8:oo PM

Damien will give a review of astronomy practiced just for fun. 
H e will then talk in depth about serious activities for the 

advanced amateur. The talk will be illustrated with slides, 
including some of the Baja solar eclipse.
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The 1991 Perseids Rolf M eier

Many happy Ottawa Centre observers participated in the Perseid meteor 
watch this year. Conditions were excellent in the week leading up to the 
maximum, and on the two peak nights when there were group watches.

I know of several individual counts that were made on the nights before the 
maximum. If there are any other observers out there who have some results to 
share, please forward them to me so that they can be included with the rest of 
the group's numbers. My mailing address is RR 2, Carp, Ontario, K0A  1L0; 
telephone 256-4821. Also, if you are not on my list of people to call for group 
sessions, but would like to be, let me know. My apologies to those already on 
my list who I was not able to contact on the weekend of the maximum.

I would like to thank Rob McCallum for his hard work during this shower. He 
stayed up late observing for many nights. During the group sessions Rob 
operated the recording equipment and radio. Later, Rob decoded the tapes 
and transcribed the meteor observations. Rob provided two rolls of film which 
we exposed all night during the two peak sessions. Rob and Mary Geekie also 
processed the film, and he is now examining it for meteor trails.

On August 11/12, ten observers saw 498 meteors in almost five hours of 
observing. The individual peak hourly rate for all observers steadily increased 
throughout the night to about 44 meteors per hour just before dawn. This 
includes both Perseids and non-shower meteors.

On August 12/13, six observers saw 275 meteors in 3.5 hours of observing. The 
peak of about 44 meteors per hour again was achieved in the last hour of 
observing; this time between 01:30 and 02:30 EDT.

The brightest meteor seen was a -4.0 Perseid on the night of 11/12. Besides 
Perseids, many other meteors were observed which could be identified with 
other showers. Observers saw Aquarids, Alpha Capricornids, and Kappa 
Cygnids, as well as the normal non-shower meteors.

While not as spectacular as last year's Geminid shower, at least the Perseids 
were observed in warm comfort!

More detailed analysis of this shower is forthcoming.

The next major shower observing session will be held in October.
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The Starry Tube Louise E. W halen

ITV (Cable 15):

Once again this fall and winter, Rob Dick will be teaching Introduction to 
Astronomy on the Carleton Instructional Television channel. What could be 
easier than settling down into a comfy chair and absorbing some new facts in 
the privacy of your own home? Every Saturday beginning Sept. 7, from 4-7 
pm, Rob will cover a particular astronomical topic; the program will be 
repeated Tuesday evenings from 11 pm to 2 am. In September, the four 
lectures will concentrate on:

An 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 

The electromagnetic spectrum

This full credit course is interesting and well organized; I come by this 
information honestly, since I am a former student. Rob was constantly 
entertaining us with beautiful and unusual slides, and his vast experience 
resulted in many terrific hands-on tips about observing and equipment.

As a bonus, Saturdays at either 6:30 or 7:00 pm (depending on the length of 
the lecture), special films will be shown in a time slot called Universe Through 
Other Eyes; an example of these films is the NFB’s Universe. This year Rob is 
using a new 1991 text which retails for about $45 and is entitled: Astronomy: 
The Evolving Universe. Michael Zeilik is the author and John Wiley and Sons 
are the publishers of the sixth edition.

I'm sure many of us could expand our knowledge from watching the video 
portion only, but for those willing to invest the time, energy and money, much 
more can be gained by formally registering and completing the assignments 
and readings. Registration as a special student is possible until Sept. 16, by 
calling (613) 788-3500.
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TVO and PBS

Meanwhile, back at PBS (Cable 4), they have apparently decided to forego 
broadcasting The Waves o f the Future, the infamous missing episode of the The 
Astronomers we have been waiting for since May. The whole series may or may 
not be re-broadcast this fall. There are no planned space or astronomy 
programs to be featured on Nova or Scientific American during September or 
October. At TVO (Cable 2), they keep telling me they will call me back with 
more information; in June I even left my address in hopes of receiving 
information about the new space program they are producing. Well, I haven’t 
received even one phone call, never mind anything in the mail. I feel as if I am 
flogging dead horses in my dealings with these two educational networks. 
Frankly, I find their attitude hard to fathom. Considering the bad press 
science has been getting lately (see the Aug. 26 issue of Time, for example), 
they should be making an effort to increase their supporters and show the 
beneficial side of science. Furthermore, they should be trying their hardest to 
maintain a positive high profile in spite of monetary cutbacks. This month I 
will formally write to the two networks requesting information both as a 
contributor and as a member of the RASC. Ill keep you posted on any new 
developments.

Astronomy for Children B rian M cCullough

Now that September has rolled around again, I am busy preparing a number of 
astronomy presentations for children. Last year I conducted an Astronomer's 
badge program for my daughter’s Brownie pack and presented a "Wonders of 
the Night Sky" talk to a local Cub pack. This year I am planning a fuller 
schedule. Already, two Brownie packs, a Guide company and the Hazeldean 
branch of the Kanata Public Library have expressed an interest. (I’ve even got 
a writing project on the go, but more on this if it gets off the ground.)

Bit by bit I’ve been assembling a library of visual and hands-on aids for these 
presentations. On this note I owe a debt of gratitude to Sandy Ferguson and 
Frank Roy for their generous contributions to the cause. They each went to 
some trouble to set me up with some marvellous handout material and slides 
which, in the end, were a hit with the children (and their adult leaders, as well).

Since different childrens' groups require different things in the way of a 
presentation, I would like to build up my library of presentation aids to the 
point where I can cover all bases. But I need help. I desperately need 35mm 
slides of the planets (the bigger the image the better), the Moon, and views of
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a solar and lunar eclipse. I could also use posters, a large-format map of the 
Moon (remember the one McDonald's Restaurants was giving away a number 
of years ago?), books of astronomy or space-related projects/activities for 
children....You name it, I can probably use it. I'm also open to suggestions and 
advice.

Can you help? I'm only looking for material you can bear to part with, not your 
best keeper stuff. Do you have any duplicate or second-string slides, or 
perhaps a poster you looked at once and filed away forever? Look at it this 
way - anything gathering dust on your astronomy shelf at home could just as 
easily be gathering dust on my shelf, ready to be dusted off occasionally for the 
sake of some inquisitive children. (Is this hitting below the belt, or what?)

If you can help out in any way with presentation aids, or if you know of any 
group of children or young people who might like to have a fairly basic level 
talk on astronomy, please let me know. I'm usually at the Observer's Group 
meetings, but feel free to call me at home evenings (836-3366).

Blacked Out In Baja  Robert Dick
We could have done it faster and cheaper. But we didn't. We didn't travel to a 
total eclipse of the Sun to just view the spectacle. It's for the adventure as well.

Adventure comes from experiencing surprise and over coming adversity. When 
Jon Buchanan, Mike Casey and I decided to experience this summer's solar 
eclipse in Baja California Sur we accepted whatever hand that fate would deal 
us. As it turned out fate dealt us a royal flush.

Can't Get There From Here!
Why Baja? We picked it to be "safe". The chance of it being clear in Baja were 
the greatest for all the sites along the eclipse path. (When traveling to an 
eclipse it is always best to minimize the chance of "cirrus surprises"). But none 
of us knew Spanish and my recollection of Baja from a high-school geography 
class was as clear as a morning mist.

Then I heard from Andreas Gada of the North York Astronomical Society. He 
was looking into the plans of the Boston Amateur Telescope Makers (ATM's). 
They were working with a local Boston travel agency called ITA on Mystic 
Avenue. The street name gained significance as we approached the departure 
date.

We sent them our "serious money" in the summer of 1990. This was the last we 
heard from them until they asked for the next payment. Mike Casey got on the
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FAX machine to ask for information and clarifications into what was going on: 
no response. We could gain confidence only from a few phone calls that 
seemed to suggest they were doing something.

They asked for the second installment. We sent them our money. Why?

In our judgement ITA had the best trip that was offered. We would arrive in 
Baja four days before the eclipse. This would ensure that we would avoid the 
rush and crush of people that were expected to arrive at the last minute. It 
would also allow us to check out our equipment and survey the observing site. 
We would fly out of Baja about three days after the eclipse. This gave us time 
to record our thoughts and carefully repack our gear. It would also allow me to 
learn a bit about that part of Mexico in which my knowledge was lacking.

As May 1991 rolled by ITA were a few months late in sending out a general 
itinerary package. They asked for the final payment. We paid!

The information package briefly discussed the important points. On the 
morning of Sunday July 7 we were going to link up with the ATMs at Logan 
Airport in Boston. From Boston we were to fly non-stop to La Paz, Baja 
California Sur. Our hotel was the La Concha Beach Resort located a few 
kilometers north of La Paz on the east side of a large bay.

We arrived in Boston after flying "First Air" out of Uplands Airport. We 
landed in Boston the Friday before we were to leave for Baja. This gave us a 
few days to get a more detailed itinerary package from ITA and to patch things 
up if there were any problems.

And problems there were. Apparently, they were unable to fill the plane as 
they had originally planned. As a result we were not going to fly non-stop to 
Baja but were going to fly "Northwest Airlines" to Los Angeles where we were 
to join a group out of LA to Baja.

Okay! We could handle that.

When Andreas heard of this, his group decided to save a bit of money and 
hassle by flying to LA direct from Toronto instead of transferring in Boston. It 
saved money because it meant the costly trip from Toronto to Boston was not 
necessary. Jon, Mike and I chose to stick with our plan to join the group in 
Boston. I think the main reason for this was that they wanted to introduce me 
to "Cheers" (actually the Bull and Finch) pub in Boston. Since I rarely watch 
TV I really didn’t know what I was getting into. But this is another story.

The surprises from ITA were not over yet. About a week before departure the 
plane from LA to Baja was switched to a smaller one. Fortunately all the FAXs 
that Mike had sent to ITA seem to have given the three of us from Ottawa 
enough of a profile at ITA to have them treat us separately from Andreas’
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group. Our reservations were honoured but at the expense (apparently) of 
some people in Boston. They were not able to make it to the eclipse. Also, 
Andreas' group would have to wait a day or so in LA for another flight south to
Baja!

The three of us didn't get our airline tickets and vouchers until we got to 
Boston. The first time we saw anyone of the Boston group or ITA was at 
Logan Airport on the Sunday morning as we checked our baggage.

We flew out on time to Los Angeles. Northwest Airlines didn't seem to have 
any trouble with our weird and weighty baggage. At LA we switched carriers to 
"Express One" and they flew us south to La Paz, Baja.

As we arrived in the afternoon one of the first things we noted was the heat! 
To be fair it was a dry heat - not the humid stuff we get in Ottawa. But the 
temperatures in Ottawa don't soar as high as in Baja. It was over 40°C when we 
landed. It was like standing under a bank of heat lamps during a hot day in 
Ottawa. The bus to our hotel was not air conditioned. However, the heat was 
not as oppressive when in the shade. The dryness of the air kept us fairly 
comfortable as long as we were out of the direct sun.

The bus ride took us through La Paz, a city of 160,000. As the bus rushed along 
the road by the sea we got a brief tour of the city. In the harbour there were 
small fishing boats and yachts up to 100 feet long. To contrast with the 
opulence at sea on the left of the road were the littered streets and the smell of 
vehicle exhaust. There were several reasonably good looking hotels along the 
road but the smell and traffic noise was distracting.

The Resort
What more surprises awaited us?

After about a 45 minute bus ride we arrived at our hotel - the La Concha 
Beach Resort. Finally a pleasant surprise. It was an oasis in a desert landscape. 
They had a desalination plant and as a result the lush vegetation was well 
watered. Furthermore, we were not doomed to drink only bottled water and 
beer. (The beer was consumed willingly).

All the rooms were air conditioned with fresh hot and cold running water. The 
beach in front of the resort was kept clean and there was abundant underwater 
wildlife for snorkeling. ITA did a good job getting us into this resort. Even 
though we would not be near the center line for the eclipse we would see 
6 minutes 27 seconds of totality with some cool shade nearby. The location of 
the resort, measured with a map they supplied us, is longitude 110° 18.95' and 
latitude +24° 14.68'.
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Preparations
We unpacked our gear in the comfort of our air conditioned room. I had three 
sets of equipment. I brought my 8" f/5 reflecting telescope, affectionately called 
"Simon", a shadow band detector with a small lap top computer to record the 
data, and cameras to visually record the spectacle.

I had to assemble my telescope mount because it was in pieces for 
transportation. It was a one-way mount made of plywood. I intended to leave it 
in Baja after the eclipse. It was an Altitude-Altitude mount. This design 
prevents the problem inherent with Altitude-Azimuth mounting (characteristic 
of Dobsonian telescopes) that make it very difficult to observe objects near the 
zenith. The eclipse was to occur less than ten degrees from the zenith. It is also 
more steady than a simple fork mount and lighter than a German equatorial 
for the latitude of Baja.

The shadow band detector was essentially a sensitive, low noise photometer 
that can measure a range in brightness of about 25 million to one. It must be 
kept at uniform temperature; therefore it sat in a water/ice bath that kept it at 
a constant temperature about 0°C. It was in an insulated box that had to be 
assembled from pieces of insulation foam and duct tape. (Duct tape - don't 
leave home without it!).

I had two cameras. On was to be mounted on my 8" for prime focus 
photography and the other had a wide angle lens to photograph the 
approaching shadow of the Moon. I was also going to record the planets and 
bright stars during totality.

To make sure everything worked well several checkouts were done with the 
telescope under the night sky, and the shadow band detector during the day. 
Just to be safe the main battery pack for the detector were fresh and there 
were spare smaller batteries. I planned to use some Fuji 100 professional slide 
film.

Jon brought down his new Hi-8 video camera. It had an additional telextender 
for close up views of the Sun. It also had manual overrides on some of its 
settings. Typical cameras have an automatic iris that produce images of the 
corona that resemble "fried eggs". Jon was able to set the aperture of his 
camera to produce realistic images of the eclipse. His camera was the most 
sophisticated one at our site.

Mike brought down his new C-90. He used it for prime focus photography. 
This was Mike's second eclipse. His first one was in 1979 in Manitoba. Back 
then, our little group successfully watched the eclipse on the side of a road next 
to a snowbank. There is no limit to what we will do for astronomy.
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Some sort of weather front passed through a few days before the eclipse and 
brought scattered clouds and cool temperatures. These took a day or so to 
clear out. When the clouds cleared the heat was back.

The eclipse site was just south of the hotel on some slightly grassy land. On 
eclipse day it was lined with a rope around the perimeter with some relaxed 
security personnel to keep the overly curious out. This site was marked with a 
banner "Boston ATM's". Andreas and his group tried to set up out side the 
enclosure but they moved the rope to include them.

Mike Casey decided to walk up the hill side to view the eclipse away from the 
crowd. Unlike myself he didn't need any electric power. Unfortunately the heat 
prevented him from climbing very high, but he was able to get a quiet spot with 
some shade.

Jon busied himself recording the people around the site and interviewed many 
of them before and after the eclipse.

To focus my telescope is not as easy as a "normal" scope. At f/5 the depth of 
focus is quite narrow so the positioning of the camera is critical. Mike supplied 
me with a large sheet of photographic material that allowed me to focus using 
the full aperture of my 8". This material was pulled off for totality to allow 
unobstructed views of the eclipsed Sun.

My shadow band instrument needed little care during the event. There were 
four sets of calibrations required. They would be done before first contact, 
about five minutes before second contact and five minutes after third contact. 
The last was done after fourth contact. The only other "intervention" required 
was one minute before and after totality. At these two times I was to switch a 
filter and change a computer diskette.

The Eclipse
How can you describe an eclipse to someone who has never seen one? I hope I 
will be able to pick the right words that will convey the awesome wonder of the 
spectacle. I hope this will encourage others to make an effort to see one for 
themselves. Although future solar eclipses will be shorter they will not be any 
less spectacular or rewarding.

Totality occurred between 11:47:40.0 and 11:54:06.7 Mountain Standard Time 
- the local time of La Paz. As totality approached an eerie light illuminated the 
site. It was as I remembered from previous eclipses. The yellow light of the 
solar photosphere was being blocked by the Moon.

As totality approached the remaining sliver of Sun, narrow in the east-west 
direction but relatively long in the north-south direction, was distorting
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shadows. In the east-west direction they were fairly sharp and well defined but 
in the north-south direction they were diffuse.

Less light was being scattered in the Earth’s atmosphere. The shadows of 
equipment and people were darker. A brief glance at the Sun showed it to be a 
small brilliant star - much smaller than we were use to. Would this be the view 
of our Sun from a Moon around Jupiter?

There was no wind or breeze. The air temperature was falling and became 
quite pleasant. The sound from the crowd gave voice to the excited activity and 
anticipation. Some people were still wandering around as though they were at 
a loss for something to do.

There were shouts ”No flash pictures. No flash pictures. Colour on the horizon. 
Far shore is dark.” as the Moon's shadow approached us.

Far to the west the horizon was turning orange as the Moon's shadow raced 
across the Pacific towards Baja. The hills on the western side of the large bay 
north of La Paz darkened. Our site fell dim. The orange horizon deepened in 
colour. I quickly fired off a few pictures of the western sky. I removed the filter 
over my 8” and fired off a few pictures, hoping to get the "diamond ring" at 
"second contact". Then the shadow swept over us and we settled into a twilight 
darkness.

Using my 8" I varied my exposures from 1/250 down to 1 second to capture the 
inner and outer corona. High above the limb was a splash of crimson. A large 
prominence was silhouette against the silvery white light of the corona.

I remembered people around me shouting and walking about. I looked up to 
see the extent of the visual corona and the planets.

The corona was enormous! It appeared to extend about 1½ solar diameters 
away from the Sun's limb. The greatest plumes were from the north and south 
poles of the Sun. Fine structure was visible to the unaided eye. There were two 
long plumes extending to the north and one to the south. The dark side of the 
Moon looked darker than the sky. This was probably just a contrast effect.

Looking at the high Sun was a bit disorienting. To look was to lose reference 
with the horizon. I felt as though I was floating in a dream. As a result it was 
difficult to concentrate on what was happening.

Venus was the most obvious planet followed by Jupiter. The sky was not as 
dark as I expected. With my wide angle lens I took several pictures of these 
with various exposures. I placed the Sun in one corner and Venus towards the 
opposite corner. I expected the longest exposure to be washed out because of 
the brightness of the unusually bright sky. Perhaps a light haze and the 
extensive corona conspired to produce the brightest eclipse of the four I have
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seen. Perhaps it was only the light colour of the sand scattering the light of the 
corona.

I returned to my 8" and took a few more pictures. The drift of the Moon was 
uncovering another prominence on the west limb of the Sun. As I stood back I 
let Jon have look through the viewfinder of my camera. He was videotaping 
the Sun but his monitor was black and white. Through my ’scope he was able to 
see their intricate detail. He was spell bound by the contrast of colour between 
the corona and the H-alpha from atomic hydrogen in the prominences.

I returned to the 8" and took some more pictures and prepared the camera for 
the diamond ring of third contact.

I spent some time looking at the horizon. The orange horizon was only visible
in the west. The hills to the east prevented us from seeing the 360° sunset 
effect. During previous eclipses I never noticed this phenomena. (I tried to 
photograph the horizon but it was fainter than I thought and the pictures were 
underexposed). There were some thin clouds noticed near the horizon (due to 
foreshortening) but I noticed no clouds in the sky above us.

The resort had turned off the highway lights and exterior resort lights so that 
they would not provide a distraction. Unfortunately the shouts and 
exclamations from some people in the group were very distracting. I was a bit 
envious of Mike for observing away from the group.

Someone shouted "Diamond Ring!"

I began firing off photos through my 8" as the site brightened. The brightness 
seemed to level off at a subdued eerie light - like that before second contact. 
The wind was still calm. The sky was still clear of cloud. The excitement that 
had built up in the crowd was being released. There were shouts and laughter. 
I was a bit concerned that someone might trip over my equipment.

I reattached the filter over my telescope and fired off a few frames of the 
partial phases. It was then that I heard the beeping of the computer behind 
me. I failed to change a diskette one minute after third contact! As a result 
about 30 seconds of data were lost. I continued on with the rest of the shadow 
band observations past fourth contact.

After totality the heat of the day returned with a vengeance. I was perspiring 
but I did not feel hot. Only a few of us out of about 150 initial observers 
continued until the eclipse was over after forth contact.

After 1:30 pm we carried our equipment back to the hotel room for 
dismantling. We joined up in the bar to cool off and to discuss what we had 
seen. The conversation touched on where the next one would be. How could
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we get there? How could wives be convinced to let the husbands go, etc? 
Andreas and his group had to leave for LA the next morning.

The following day had scattered cloud and cirrus. The second day after the 
eclipse was clear so I did another calibration run with the shadow band 
instrument.

The End
With all the surprises during this trip it just wouldn't be right to leave without a 
few more.

We were to fly out of La Paz to Los Angeles on Sunday morning. Instead of 
leaving at a respectable hour in the early morning we had a rude shock. We 
were to leave for the airport at 3 am. I wasn't sure whether I should call it night 
or morning. We decided to call it "the morning” so the three of us went to bed 
early and got up at 2 am! We were to be in the plane and off the ground at 
sunrise.

We took off - but not everybody did. Apparently the aircraft was switched for 
the return flight with a smaller one. There wasn't enough room on the aircraft 
for all of us. Six people had to remain in La Paz. Fortunately the Canadian 
continent - the three of us - made it off intact.

After an elapsed time of 1:45 we landed at LAX. For the flight back to Boston 
there was another administrative "screw-up". The result of that, plus an 
irritable American family, was that I got a window seat with a fine view. This, 
coupled with unusually clear weather across the USA, let me watch the entire 
United States pass before my eyes during the five hour flight. The changing 
topography, vegetation and irrigation patterns were more interesting than the 
in-flight movie - whatever it was.

The only part of the trip that went smoothly and according to plan was the 
flight between Ottawa and Boston. This was due to Mike Casey's impeccable 
organization. The result is a lingering fondness for the trip. It also softened the 
memory of all those surprises and wrapped them in good humour.

Oh yes -  1994 is only three years away and I've never been to South America. 
Nor have I been to southern Africa (2001).

April Centre Meeting Estelle Rother
Dr. David Sinclair is from the Center for Particle Physics at Carleton 
University. He discussed neutrinos and why astronomers are interested in 
them.
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The world of the neutrino is so removed from our normal experience that we 
must use our imagination to understand them. There is a lot of evidence for 
the existence of these unusual particles. Consider pointing a large telescope at 
an area of the sky where the Palomar plates show that there is nothing and 
expose a detector for as long as possible. Galaxies and blue blobs as dim as 
magnitude 29 are observed everywhere. These blue blobs are further away 
than galaxies but not as distant as quasars and are systematically distorted 
around a cluster of galaxies. The distortion is caused by gravitational tensing. 
When the total matter in the cluster has been determined, it is found that 
there is two hundred times more matter than what can be seen. Instead of 
being clumpy, as in galaxies, matter in a cluster is more uniformly distributed. 
So something is out there that we do not see and it constitutes ninety nine 
percent of the matter in the universe. This is the dark matter problem and it is 
possible that neutrinos are this matter.

A supernova outshines a galaxy for a period of several weeks. If we add up all 
the energy given off as light, it only accounts for one thousandth of the total 
energy given off. The rest of the energy comes out as neutrinos. Several 
neutrinos were detected from SN1987a. After travelling through space for one 
hundred fifty thousand years, they passed through the detectors within a few 
seconds of each other.

If we look at atomic nuclei long enough, some are found to decay. Consider 
beta decay. Carbon dating is based on the fact that carbon 14, generated in the 
atmosphere, decays to nitrogen 14 and an electron. The total mass stays the 
same but one neutron is changed into a proton. Charge must be conserved and 
so an electron is produced. Instead of always having a specific energy, the 
energy of the electron ranges from zero to the total energy available in the 
decay. A third particle is produced and it shares energy the energy with the 
electron. This particle is the neutrino.

Other evidence for the neutrino was found in a bubble chamber. A nucleus at 
rest in the chamber decays. The decaying nucleus and the resulting electron 
leave trails in the chamber. We expect to see the nucleus travel in one 
direction and the electron travel in the opposite direction, but this is not what 
is seen. It seems as if momentum is not being conserved. An unknown particle 
must exist to balance the momentum. Again this particle is the neutrino. A 
weak process is one in which a neutron changes into a proton and a neutrino is 
always produced.

Not much is known about neutrinos. The neutrino has an extremely small mass 
or it may be massless. It interacts very weakly with matter and has a mean free 
path of five light years. It is difficult to design an experiment to detect these 
things because they go right through any apparatus that you build. It is easy to 
detect what is going on in the center of the sun or in a supernova since
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neutrinos can travel directly to us to tell us what is happening. But first, we 
must detect them! There are three flavors of neutrino. The electron,muon and 
tau neutrino each has an antiparticle.

The sun should be an intense source of neutrinos. Energy is generated in the 
process where hydrogen burns - in a nuclear, not a chemical sense - to form 
helium. The sun consists of hydrogen and helium and for the moment, helium 
does not do anything in the sun. Two protons (hydrogen nuclei) come together 
but they fly apart. A nucleus of two protons is unstable so you cannot get any 
energy by trying to fuse protons. However, a deuteron is stable so two protons 
can come together to make a deuteron. This is a weak interaction since one 
proton is changed into a neutron and a neutrino is released. This reaction only 
takes place at the center of the sun, since only there is the temperature high 
enough to overcome the repulsion between two protons. In a second step, a 
proton and a deuteron come together to produce a nucleus of helium 3. In the 
final step, two helium 3 nuclei come together to produce a nucleus of helium 4 
and two protons. Two neutrinos are produced with each helium 4 nucleus.

Most of these neutrinos have low energy and are difficult to detect. One 
experiment, using a detector containing six hundred thousand gallons of dry 
cleaning fluid, has been in progress for twenty years. The results have been 
confusing. The flux is not constant from day to day and not as many neutrinos 
as expected have been found.

A target of neutrons which can be converted into protons is needed to detect 
neutrinos. But neutrons decay, so a target of pure neutrons cannot be used. 
The next best thing is a target of deuterons. The Sudbury Neutrino 
Observatory, now under construction, will use a heavy water detector. All the 
hydrogen in water is replaced by deuterium. A solar neutrino can strike a 
deuteron, changing it to two protons and an electron. The electron carries 
away most of the energy of the process and as a result, travels at close to the 
speed of light in a vacuum. The speed of light in water is thirty percent slower 
so the electron is moving faster than the speed of light in water. A shock wave, 
which takes the form of visible light, is set up. This is the Cerenkov effect. 
Scientists hope to see ten events a day. When completed, the detector will be 
filled with one thousand tons of heavy water. It will be located two kilometers 
underground to shield it from cosmic rays. The photons will be detected with 
an array of ten thousand large photomultiplier tubes. The tubes are made of 
glass. Unfortunately, glass contains radioactive chemicals which produce 
signals that will confuse the experimenters. So the detectors will be moved 
away from the heavy water and shielded with normal water. An transparent 
acrylic vessel which is radiation free will be used to contain the heavy water.

A joint American - Russian experiment using a gallium detector has been 
running for about one year. After four months of operation, nothing was
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observed. Fewer than expected high energy neutrinos have been observed. 
This may be due to a property of the neutrino. The sun produces the expected 
number of neutrinos, but they may be changed on the way to earth to a muon 
neutrino. Current detectors are not sensitive to muon neutrinos. This change 
of neutrino type requires that the neutrino have a very small mass.

J uly Observers' Group Meeting Estelle Rother
Hilderic Browne opened the meeting at 8:15 with a welcome to all and an 
introduction to the Society for newcomers. This was the first time that Hilderic 
had chaired a meeting in six months and he welcomed Rick Wagner back to 
the audience.

As a prelude to the July 11 solar eclipse, Hilderic showed slides taken during a 
1979 solar eclipse. He was living in Saskatoon at the time and did not have far 
to drive. A frosty February morning found them in a farmer’s field. That’s 
when Hilderic discovered that you really should not

wear shoes on a field in February. There was about three minutes of totality 
plus almost two hours of partial eclipse on either side. If you do not want to 
wait to photograph the second half of the partial eclipse, you can always 
duplicate the first sequence of slides and insert them upside down in the slide 
tray.

Pat Browne then reported on her experiences with the NGC Mini-Max, yet 
another computer that she received for her birthday. This device can lead from 
star hopping to cruise control. It is a mini version of the NGC Max. The Mini- 
Max can be used with either an equatorial or a Dobsonian mount. Pat most 
often uses the catalog, align, star fix and RA/DEC functions. The telescope 
setting circles are accurate to one degree RA while the Mini_Max is accurate 
to 0.1 degree. This gives Pat the option of going right to a variable star instead 
of star hopping to her destination. It is possible to guide along the barrel of the 
telescope and to know how far up or down you are from where you think you 
are. Pat is more confident in looking for objects and she has a better 
understanding of what she will be seeing. Her telescope must be polar aligned. 
In the observatory, someone always bumps her tripod. As a result, she must 
realign the telescope several times during an observing session. It’s easy with 
the Mini_max and now she actually gets some observing done. This wonderful 
device has not YET turned Pat into a digital junkie (like she is at work). 
Hilderic commented that this is a wonderful device because it has turned Pat 
into an observer.

Rolf Meier showed several slides and then discussed upcoming meteor 
showers. The largest shower is the Perseids which occur in August. The Delta
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Aquarids also occur around the same time. The moon will be new at the time 
of the Perseids and if the clouds stay away, this should be a good time for 
observing.

RoseAnne Mussar began her talk by noting that solar activity had been high 
throughout the spring season. Solar max occurred in July 1989. Sunspot count 
is one way to measure solar activity. Professional astronomers now use 10.7 cm 
solar flux radio, which is related to sunspot activity. Solar flux is

measured daily at 11 am. Previous solar cycles are studied, but there are only 
twelve cycles that can be compared. The current cycle, cycle 21, is being 
compared with cycle 18. This cycle began in 1985, rose quickly until 1989, 
remained relatively quiet for awhile and has once again become active. The 
active region, which gave us the last aurora, would be coming back into view 
soon, but is expected to have decayed considerably.

Rose Ann then gave us a three minute tour of a solar eclipse. An eclipse occurs 
around the time of the new moon, when the moon's shadow passes over

the earth. There are two parts to the shadow: the dark middle part, or umbra, 
and the surrounding lighter penumbra. The sun is large and not very distant. 
Each point on the sun emits light in all directions. The umbra is where all the 
rays are blocked by the moon and the penumbra is where only some of the rays 
are blocked. A solar eclipse can be partial, total, or annular. Two hundred and 
forty eclipses will occur in an average century, while any place will see an 
eclipse once every four hundred years (or 320 years in the northern 
hemisphere). An observer can expect to see the corona, prominences, and 
Baily's beads. Shadow bands are not very common. Several events combine to 
give an expected seven minutes of totality for the July 11 eclipse. The moon is 
at perigee and so it is large, while the earth is at apogee so the sun is small. The 
moon's shadow is centered on earth and the event is occurring on the sunlit 
side of the earth. At the close of her talk, RoseAnn showed slides of the sun 
taken as a test before travelling to Baja to observe the eclipse.

Gary Susick showed excellent slides taken of the aurora in June. He used ASA 
400 professional Fuji film, an exposure of 24 seconds and a f/2.5 24mm lens. 
He plans to copy the best slides to Kodachrome 64. Gary can usually anticipate 
where the aurora will occur. First an arc is seen, followed by brighter areas. 
There may be more activity in these bright areas. The arcs appear to be 
shooting up, but the radiation is actually coming down. Here many of us enjoy 
observing the aurora. Peter Ceravolo offered a different perspective. When he 
was living in Saskatchewan, it was either cloudy or the aurora interfered with 
any other observing (about the clouds Peter - we seem to have the same 
problem here!).
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Hilderic Browne told us about a recent discovery he had made. Paul Comision 
had reviewed several guide books for experienced observers. Hilderic found 
several introductory guides during a visit to the library. He was very impressed 
with "Turn Right at Orion". This beginners book is intended for people with 
small telescopes. It deals with 95 objects including double and variable stars, 
fourteen NGC objects and 59 of the 110 Messier objects. The naked eye charts 
are the weakest part of the book. There are also finder charts and drawings of 
what you will see in the telescope eyepiece. "Touring the Universe with 
Binoculars" is not recommended for beginners. It contains no charts and 
includes some very challenging objects for binoculars. "Night Watch" has a 
good introduction to the subject and is readily available. The author, Terence 
Dickenson, is a Canadian and a RASC member.

Gary Susick needed a good set of astro cards for deep sky observing. Astro 
Cards was the only set available at the time, but the cards were not laminated 
and the 3 1/2 by 5 size was too small. So Gary designed his own set of 8 by 5 
cards. He first determined what he wanted to observe and then gathered 
information from Burnham’s Celestial Handbook, Astronomy, Sky and 
Telescope and Tirion 2000. There are three possible orientations and Gary 
used both sides of each card to display them all. Only objects are found within 
a circle on the card. The objects are identified outside the circle. The 10 mm 
print is easy to read at night. A reference list by RA and DEC, also in large 
print, is kept in a binder and the set of cards is housed in a camera box. A lot 
of work went into this project - six to seven hours to do each card and five 
years to complete the set. Gary also has a mini version on 3 1/2 by 5 cards that 
he uses for travelling. So far, Gary has observed 2/3 of his objects. It was a 
project worth doing, but Gary would not do it again.

After several brief announcements, the meeting was adjourned at 10:20.

August Observers' Group Meeting Estelle Rother
Richard Wagner opened the meeting at 8:15 With a welcome to all and an 
introduction to the Society for visitors. He briefly discussed the role of the 
coordinator and noted that they were there to promote interest in their chosen 
(or imposed!) field of astronomy.

Light pollution is the most serious problem faced by astronomers. Dave 
Robinson presented a series of slides prepared by the International Dark Sky 
Association. The package, ordered from Sky and Telescope, included twenty 
slides, a twenty four page booklet, and a prepared text to accompany the slides. 
Much of the light visible from space is from urban areas, natural gas burn-offs, 
grassland fires, and transportation routes. Light pollution seems to be getting 
worse, but some things are changing. Astronomers form a small part of the

20 ASTRONOTES September 1991



population. When Kit Peak observatory became threatened by light pollution, 
the astronomers studied the problem and became active. The best lights are of 
a single wavelength and shielded so that the light is focused where it is needed. 
These lights are also the most energy efficient. Low pressure sodium bulbs are 
of this type. However because they are monochromatic, you do not see colors 
and at times they are not very popular. Ottawa and Nepean are replacing 
mercury vapor bulbs with high pressure sodium bulbs. A question was raised 
about discussing light pollution with the builders of the Palladium.

Rolf Meier was contacted by a reporter from the Citizen who intends to write 
stories about light pollution and the Perseid meteor shower. There are several 
showers in August, but the Perseids is the main shower of the year. After 
discussing the Perseids, Rolf showed slides taken of various things over the last 
few months. He included many slides of the June planetary alignment.

Rick Wagner began his talk by discussing the July 11 solar eclipse. One area 
had a cloud during the eclipse and it was caused by the eclipse. When the sun 
was covered, the area cooled below the dew point and so a cloud formed. The 
cloud disappeared when the sun came out again. For those of us who missed 
the last eclipse and those of us who like to plan ahead, Rick looked at 
upcoming events. Toronto or Windsor will be good locations from which to 
observe an annular eclipse on May 10, 1994. In Ottawa, we will be on the edge 
of a partial solar eclipse on May 21, 1993. A total solar eclipse lasting four 
minutes and nine seconds will be seen from Columbia on February 26, 1998. 
From Ottawa, a partial eclipse will be seen on December 25, 2000. A total 
eclipse lasting two minutes and forty seconds will cross the U.S. in 2017 and 
will be visible as a partial eclipse from Ottawa. A nice eclipse occurs only thirty 
years from now. The total eclipse will just miss Ottawa, but observers should 
consider Rochester where totality will last a little more than three minutes.

After several brief announcements, the meeting was adjourned at 9:20.

AstroAds

For Sale: 8-Inch 1/1.5 Celestron Schmidt Camera. With roll 
_______film holder. Contact Frank Roy at 721-9701._______

The Sky This Month(s) Doug George

All the planets this month are morning objects. Mercury is visible 
during the second week of the month, very low in the east before

September 1991 ASTRONOTES 21



sunrise. Venus appears higher in the sky towards the end of the 
month, and reaches -4.6 magnitude on the 28th. Mars is not 
visible, but Jupiter is now visible in Leo in the morning. Saturn is 
low in Capricornus.

Event Date EDT

Moonless Evening Observing Begins Sep 1
Last Quarter Sep 1 14:16
New Moon Sep 8 07:01
Moonless Evening Observing Ends Sep 16
First Quarter Sep 15 18:01
Equinox - Fall Begins Sep 23 08:48
Full Moon Sep 23 18:40
Moonless Evening Observing Begins Sep 29
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