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EDITORIAL

How can the science of astronomy help in solving 
man's everday problems?

Consider the earth's climate. In recent years it has 
been shown that our climate is a carefully-balanced 
system. Since the world's supply of food depends very 
much on climate, it is worth looking at closely. A crop 
failure over a large portion of the earth, especially in 
the northern hemisphere, can mean disaster. Here are 
some thoughts on climate and astronomy; try to see how 
they fit together.

The Little Ice Age. The sunspot cycle. Were there 
ever no sunspots? The Maunder minimum. The aurora 
borealis. The sun as a variable star. Flare stars. The 
climate of Jupiter. Jupiter is Almost a sun. Jupiter 
gives off more energy than it receives. The red spot is 
a giant storm. Dust storms on Mars. Water on Mars?
Mud flows on Mars. Venus has argon, carbon dioxide, and 
water vapour. The greenhouse effect on Venus or Earth.
It's hot on Venus. The neutrino flux from the sun is 
wrong. Dust clouds in the Milky Way. The rotation period 
of our galaxy. The great ice ages. Where did the 
dinosaurs go? Magnetic fields around planets affect the 
amount and kind of radiation they receive. Magnetic field 
of Earth has reversed in the passed. Effects of precession. 
Energy in quasars. No energy out of black holes.

How much information did we have 100 years ago?
50 years ago? 10 years ago?

Can we afford to stop studying the Universe? No.

#########
Articles for the March issue of Astronotes are due 

by February 16.
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OBSERVER'S GROUP MEETING - JANUARY 5, 1979

Renee Meyer and Mary Geekie

Chairman Robt Dick opened the meeting at 8:20 pm with 
82 people in attendance, 30% non-members. Robt and the 
group thanked Ron Caron for the carpet at IRO.

Doug Welch proceeded with the theme talk, "Cepheid 
Variables." He explained that Cepheids are pulsating stars 
named after their prototype Delta Cepheus. There are many 
Cepheids that can be observed with the naked eye and bino
culars. Most Cepheids require observations no more than 
once a night. He stated that classical Cepheids are a 
crucial link in our approximation of the scale of the 
Universe. Doug also related the Cepheids to the principle 
of a heat engine in that they absorb excess heat when 
compressed and release heat when expanded. He demonstrated 
this principle by blowing up a balloon with a hole in it, 
using his finger as a valve. He stated that if a Cepheid 
could fit into the balloon, it had to be small.

Dave Fedosiewich explained the principles involved in 
Keppler's laws. He also introduced a contest based on 
minor planets.

Peter MacKinnon announced that he is moving to 
Boulder, Colorado, taking up a position at the U. of C.
The group wishes to extend thanks to Peter for his con
tribution as Chairman of the group and President of the 
centre. Best of luck to Peter and his family.

Astrophotography coordinator Eric Stewart depicted 
various means of observing and photographing the coming 
solar eclipse, both in Ottawa and in the path of totality. 
He also informed the group that money is being offered 
for pictures of the eclipse by the magazine Photo Canada.

Brian Burke discussed the phenomenon of shadow bands. 
He concluded that shadow bands have no known cause. Brian 
encourages shadow band observations in the form of photo
meter or photographic observations during the February 
solar eclipse. Brian also suggested a local project for 
observing the solar eclipse with cameras. Phone Brian for 
details at 521-8856.

Frank Roy reported back on the Quadrantid meteor 
shower. He updated the recent activities of the IRORI. 
Lastly, he showed slides of various constellations.

Rolf Meier displayed a slide of the Orion Nebula,
M 42, pointing out Theta Orionis. He stated that this is 
one of the most remarkable areas of the heavens, and that
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M 42 is 1000 light-years away.
Doug George showed several slides which included 

M 31, the Pleiades, and M 42.
Pierre Lemay built a variable-frequency oscillator 

for correcting a clock drive. Pierre suggested that if 
you wish to have your mirror aluminized, get in contact 
with:

The Montreal Astronomical Society 
c/o Rolland Noel de Tilly 
3860 East Rachel, Apt. 1 
Montreal, Quebec H1X 1Y9

Telephone (514) 254-1224. The group wishes to thank 
Fred Lossing for performing this service in the past.

Bill Donaldson delivered a talk on the pros and 
cons of aluminizing and silvering of a mirror.

Robt Dick closed the meeting at 11:55 pm.

# # # # # # # # #

THE SON FROM IRO Frank Roy

The radio interferometer at IRO is presently being 
used for solar flux measurements. At the system frequency 
of 161 MHz, the "radio sun" is extremely variable, sometimes 
increasing by a factor of more than 1000 from quiet sun 
level. The first good recordings were made Sunday, December 
24, 1978, and it is presently being recorded every day with 
the use of a timer that turns the chart recorder on at 
09:45 EST and then off at 14:45 EST. With the great sensi
tivity of the two 15 m x 5 m cylinders, we are able to 
record very small bursts and associated activity. Looking 
at the graphs of daily solar activity (obtained between 
December 24-28) I can see small bursts and the daily quiet 
sun level changing. Amateurs observing the sun at or near 
this frequency cannot see this level of activity, thus the 
importance of my observations on a regular basis. Essen
tially, the antennae are looking at the solar corona,
60,000 to 100,000 km above the solar disc, and hence the 
sun appears to be more than ¾° across. The interferometer 
resolves the sun (lobe width ½°).

I recorded my first outburst 11 days after my program 
had begun. At 11:33 EST on December 27, 1978, a violent 
outburst occured on the sun, raising the output to greater 
than 100 times the level of the quiet sun. As the chart
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recorder pen went off scale, I am unable to accurately 
measure the actual output. The outburst lasted some 30 
minutes, with 6 other large bursts recorded during the 2 
hours the sun remained in the beam.

At the same time, Ken Tapping was also observing the 
sun at a wavelength of 71.4 cm (435 MHz). He recorded the 
burst at 11:30 EST, but not nearly as intensely.

I will report regularly in Astronotes on the activity 
of the sun as seen from IRO and also the correlation 
between these and Ken Tapping’s observations at 435 MHz.

AWARDS FOR 1978

At the Annual Dinner Meeting, the following awards 
were made:

Observer of the Year (1978) - Rolf Meier
Variable Star award - Frank Roy
The seal design winners were Harold Battersby and 

Randy Heaslip, their designs being combined to make our 
new seal.

A special award was made to Stan Mott for his many 
years of service to the centre.

The merit award was not presented for 1978.
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QUADRANTID METEORS OBSERVED Frank Roy

The maximum on January 3/4 1979 saw a total of 7 
observers, with 71 meteors observed in 2½ hours, all 
from the Indian River Observatory. Thirty-one meteors 
were of the shower. It is interesting to note that more 
sporadic (40) than shower meteors were seen. The usual 
sporadic rate is 7 to 10 per hour, depending on sky con
ditions, for a single observer. There is one minor shower 
on the same date, the Coma Berenicids, running from 
December 12 to January 23, and they may have contributed 
to the overall rate. In any case, the number of shower 
meteors seen was disappointing.

The next good year for the Quadrantids will be 1981, 
since there will be a full moon at maximum in 1980.

Observers present this year were Robt Dick, Pierre 
Lemay, Robert McCallum, Rolf Meier, Mike Roney, Frank 
Roy, and Doug Welch.

#########

PLUTO 1; EARTH 1 Dave Fedosiewich

That's the latest score. Pluto, the outermost known 
planet of our solar system, has a faint satellite. This 
stunning discovery, by James W. Christy, has enabled, for 
the first time, a reliable ballpark mass for Pluto to be 
calculated.

A value of only 14% of our moon's mass was calculated 
by Dr. Robert S. Harrington. Therefore, Pluto could not 
be responsible for the perturbations in the motions of 
Uranus and Neptune. There is increasing speculation that 
an undiscovered trans-Neptunian comet belt or planet may 
be the agent(s) responsible.

The Pluto satellite is but the latest in a deluge of 
major solar system discoveries in the past year-and-a-half 
that include the rings of Uranus, Kowal’s extraordinary 
object, and an asteroid satellite (see RECENT IAU CIRCULARS 
elsewhere in this issue). These should have amateurs 
talking for some time to come.

#########
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Quadrantid Meteor Summary for 1979
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PHOTOGRAPHING THE ECLIPSE Fred Lossing
Those who are lucky enough to be going west for the 

February 26 solar eclipse, and who plan to photograph the 
event, should look up the excellent special eclipse feature 
in the November 1979 issue of Astronomy. There are 6 short 
articles: a general one on totality by Richard Keen, one 
on how to watch an eclipse by Robert Burnham, one on how 
to photograph the eclipse by Richard Berry, one on the 
sites and weather probabilities by Dan Koehler and Richard 
Keen, one on how to watch a partial eclipse (for the stay- 
at-homes!) and one on how to winterize your equipment 
(mainly for the southern tenderfeet). Berry recommends 
two best options: a long (400-1000-mm) telephoto lens, or 
alternatively a prime-focus camera mounted on a 6-inch 
short-focus reflector (f/4 to f/5). He has also some good 
advice on other types of eclipse photography: sky effects, 
horizon, clouds (clouds?!). One could include here some 
shots of your friends' frozen ears for future display at 
the GA.

Here is an exposure guide from Richard Berry's article, 
which covers the range of photographic subjects for the 
total phase:

film speed f/ratio of optical system

25 1.4 2 2.8 4 5.6 8
50 2 2.8 4 5.6 8 11
100 2.8 4 5.6 8 11 16
200 4 5.6 8 11 16 22
400 5.6 8 11 16 22 32

feature of interest exposure time, seconds

prominences 1/2000 1/1000 1/500 1/250 1/125 1/60
inner corona 1/1000 1/500 1/250 1/125 1/60 1/30
middle corona 1/60 1/30 1/15 1/8 1/4 1/2
outer corona 1/8 1/4 1/2 1 2 4
extreme corona 1 2 4 8 16 32

For photography of partial phases, the safest way is 
to photograph the projected image. A piece of smooth 
white paper held firmly at the focal plane of the tele
scope will provide an image which can be photographed from 
a convenient distance using a telephoto lens. Shading the 
image from direct light will improve the contrast. This
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method has the advantage that it cannot burn holes in your 
camera shutter, and also that you can estimate exposure 
times using the camera's exposure meter. Fancy bits like 
a time-lapse sequence of shots on a single frame cannot 
be done this way. They require a good-quality neutral fil
ter, a very rigid support, and careful planning, if the 
images are to be properly and evenly spaced. Nothing looks 
sloppier than a time-lapse sequence with one or more 
images displaced in RA or Dec.

Now, about the question of whether the telescope (or 
camera has to be driven in RA. The moon's disc is approx
imately 31 arc-minutes in diameter and travels across the 
sky at a rate of about 0.25 arc-minutes per second of time 
when on the celestial equator. Since the moon's declination 
on the day of the eclipse is only -8°, we can use this 
approximate value. The moon's image will therefore travel 
across your film plane 0.8% of its diameter in a one-second 
exposure, whatever focal length you employ. To see whether 
this motion will cause a perceptible blurring in your 
picture, calculate the size of the moon's image on your 
film. The "plate scale" in the focal plane of your tele
scope or camera is given by the following:

plate scale (arc-min/mm) = (57.3 x 60)/efl (mm)

For a focal length of 400 mm, the plate scale is therefore 
8.6 arc-min/mm and the moon's image will be 3.6 mm in 
diameter. During a one-second exposure the moon's limb 
will move 0.8% of 3.6 mm or 0.03 mm. This will be barely 
detectable. However, for a 6-inch f/4.5 telescope the 
plate scale at prime focus is 5.0 arc-min/mm and the moon's 
image is 31/5 or 6.2 mm in diameter. During a 4-second 
exposure at ASA 50, required to get the extreme outer 
corona (see the exposure table), the moon's limb will move
0.8# of 6.2 x 4 - 0.2 mm. This will produce a noticeable 
blur in the image of the limb, although detail in the 
coronal streamers, which are somewhat diffuse anyway, will 
be fairly clear. If you plan to use an even larger image, 
using a telescope plus a Barlow lens for example, a drive 
will probably be essential for exposures over 1 second.

One important point is to prevent extreme changes in 
the temperature inside your telescope at the moment of 
onset of totality. One way is to keep your telescope off 
the sun during the partial phases and turn it on the sun 
just in time to catch the diamond ring. This requires a 
certain amount of practice. Don't forget that you will be
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nervous an excited at this crucial point; moreover it is 
going to get suddenly and surprisingly dark. A safer way 
is to cover the full aperture of your scope during partial 
phases with a dense solar filter such as the aluminized 
mylar film sold by Roger Tuthill, and whip it off Just a 
couple of seconds before totality. A similar filter 
material is available from Barry Matthews. This will pre
vent distortion of your mirror and bad thermal tube cur
rents resulting from the sudden decrease in the amount of 
radiation entering your scope.

Since there is plenty of light, colour film (either 
slide or negative) is the best bet. ASA 64 is probably 
fast enough. Remember - do not burn a hole in either your 
retina, or in your camera shutter!

# # # # # # # # #

RADIO ASTRONOMY - PLANS FOR 1979 Ken Tapping

Plans for radio astronomy work for 1979 fall into 3 
main categories.

First, hopefully the IRO Radio Interferometer will be 
used for observational work as much as possible this year. 
Many projects are possible with this instrument and our 
aim is to get as many people as possible using it. As an 
aid to this, the program of talks, workshops, and demon
strations will be continued.

Second, the testing and improvement work will con
tinue. As soon as weather permits, the antennas will be 
adjusted for the best possible performance and the overall 
system sensitivity will be brought as close as possible to 
the theoretical limit. Preparatory work will also be 
carried out towards modifying the antennas for operation at 
the wavelength of the radiation from neutral hydrogen in 
space, 21 cm. This will involve strengthening the antenna 
structures and installing steel mesh as the reflective 
surface, replacing the wire grid used at present. Addi
tional electronics will also be necessary.

Finally, projects not primarily involving the IRO in
strument will be discussed. Examples are radio meteor 
detectors, magnetometers, SEA receivers, and riometers.
A digital data recording technique will be set up. This 
device will be suitable for use with other devices, such 
as photometers. Other projects - not really radio astro
nomy but allied to it - such as magnetometers for detection 
of aurorae and cosmic ray counters will be explored.
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SILVERING A MIRROR Bill Donaldson
At the last meeting, I gave a talk on silvering vs 

aluminizing a mirror. I thought that I might go into a 
bit more detail, so here are a few points about silvering. 
The cost is about $16 for a 6-inch mirror. Silver nitrate, 
the most expensive chemical, costs close to $9 for 1 ounce. 
Dextrose, ammonia, and pottasium hydroxide, the other 
chemicals required, are relatively inexpensive.

You must be careful when cleaning the mirror because 
nitric acid is employed. Goggles and rubber gloves should 
be worn when mixing and using the chemicals.

The coating lasts only 6 to 8 months in the humid 
atmosphere around Ottawa. You can coat the mirror with 
silicon monoxide, but eventually when the coating has to 
be replaced, you will ruin the figure on the mirror, which 
requires regrinding and polishing.

The best reference for silvering that I have come 
across is given in A Handbook for Telescope Making by
N.E. Howard. It is available from the Carlingwood library, 
catalog number 522.2-H851. You will find the formula in 
Appendix VI.

# # # # # # # # #

DEEP SKY Rolf Meier

The winner of the deep sky contest for 1978 is 
Allen Cuda. In all, he drew a total of 40 objects, which 
will be a valuable record for him in the years to come.
For his efforts, Allen will receive a 16.2-mm Galoc 
eyepiece. In second place was Rick Wagner, who made 
32 top-quality drawings. Mike Margerum submitted 7, and 
I have 3 more from someone else, but there is no name with 
them. My memory has failed me, so would the owner please 
claim them?

If you have time, try to observe deep sky during the 
February 26 total solar eclipse. Look for the zodiacal 
light and the Milky Way.

Do some photography when it is very cold. See if 
there is an effect on the reciprocity failure of film.
Jack Newton found that it helped on long exposures.

# # # # # # # # #
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MINOR PLANETS FOR FEBRUARY Dave Fedosiewich

The minor planets for February are as follows:

Flora, Mv 8.8; in Cancer 
Dembowska, Mv 10.6; in Leo
Euphrosyne, Mv 10.0; in Camelopardus and Lynx 
Hesperia, Mv 10.3; in Canis Minor 
Nausikaa, Mv 9.9; in Auriga

I will be supplying finder charts for the minor 
planets at the February meeting or you can get them simply 
by calling me at 731-7583.

Here is a short review of the procedure for finding 
these wanderers. Find the "chunk” of sky listed in the 
finder chart on a good atlas, eg Norton's or Skalnate. 
Select a fairly bright star in the region and do a bit of 
star hopping using the finder chart and a low-power eye
piece. As soon as you find the field in your telescope, 
you will note the minor planet. It should be brighter 
than any of the surrounding stars. This process will take 
about 10 minutes.

Once you have found it, sketch it with the surrounding 
stars at high power. Observe the same one frequently so 
that you can trace its movement.

So get those entries in! You can hand them in to me 
at a meeting or mail them to me.

Dave Fedosiewich 
2145 Beaumont Road 
Ottawa, Ontario 
K1H 5U2

## # # # # # # # #

RECENT LAP CIRCULARS Dave Fedosiewich

M.J. Ward of Cambridge University reports the dis
covery of a supernova in IC 5201 on November 24.5 UT. 
Spectroscopic observations using the 190-cm reflector at 
Mount Stromlo Observatory indicate it to be of type II in 
an early stage of development. An estimated Mv of 13.5 
was announced in circular 3309.

G.I. Kowal reports that he has recovered periodic 
Comet Jackson-Neujmin (1978q) with the 122-cm Palomar
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Schmidt telescope. The object diffuse, with little 
condensation with a Mv of 19.5 for November 28. In 
February, the comet will pass from Pisces to Cetus.

T. Seki has announced the recovery of periodic 
Comet Tuttle-Giacobini-Kuscik (1978r) on an exposure made 
on November 8, showing the comet’s image (Mv 15) over
lapping that of a Mv 16 star in Virgo. On December 11, the 
comet was large, very faint but distinct, diffuse with 
condensation, and a possible short tail.

R.M. Williamson, Fernbank Science Center, Atlanta, 
reports an observation of a probable secondary event 
associated with the occultation of SAO 114159 by 18 Mel
pomene on December 11. Quoting from circular 3315: 
"Photoelectric tracings obtained using a 91-cm reflector 
showed that an occultation began at 9h 10m 50.9s and 
lasted for 5.77s. Further, there was a somewhat deeper 
occultation from 1.14s after immersion until 1.14s before 
emersion." The conclusion: 18 Melpomene has an orbiting 
companion 37 km in diameter.

A similar event was recorded in the occultation of 
6th-magnitude star SAO 120774 by 532 Herculina, 3.5 Mv 
fainter. At the February meeting I will discuss the latter 
event.

Editor’s Note: See the November, 1974 issue of Astronotes 
(Vol. 13, No.9, page 9) for a report on THE ROTATION 
PERIOD OF 18 MELPOMENE by Douglas Welch, et al.

The 1978 Ursids were observed from IRO by Dave 
Fedosiewich and myself. The maximum occured on 
December 22/23 1978. In the winter of 1979 there are 
only minor showers after the Quadrantids, as follows:

# # # # # # # # #

"TIME" Frank Roy

shower maximum duration

Delta Cancrids 
Delta Leonids 
Virginids

Jan 16 Jan 13-21
Feb 26 Feb 5 - Mar 19
Mar 20 Feb 3 - Apr 15 ZHR 5

Mar 14 - Apr 7 
Apr 17 Mar 21 - May 13 

Mar 28 - Apr 17

Camelopardalids 
Sigma Leonids 
Delta Draconids

# # # # # # # # #
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IRO RADIO TELESCOPE REPORT Ken Tapping
As you all know, the IRO radio interferometer has 

been operational since the end of October. At first there 
were a multitude of problems which made it a bit awkward 
to use. When we first switched it on, we got some very 
strong signals from TV channels 9 and 13, and persistent 
interference from local transmitters. These difficulties 
have now largely been overcome and the instrument can be 
used to make astronomical observations. There is, of 
course, no problem in the detection of the brightest radio 
sources. The faintest source so far detected is the 
quasar 3C 48, which at the observing wavelength has a 
signal strength of about 37 flux units (a flux unit is 
10-26 watts/m2/Hz).

Although not yet operating at full sensitivity, there 
are many projects which can be carried out. At the moment, 
the instrument is being used by Frank Roy to make solar 
flux density measurements. The radio telescope will be 
used to observe the February 26 eclipse of the sun, which 
will be partial in the Ottawa area.

Observer’s Group members are invited to try their 
hands with our radio telescope. For more information 
phone Rob Dick (722-5809), Frank Roy (568-6489), or 
myself (684-1186).

Radio telescopes are used in a completely different 
fashion from optical telescopes and ours will spend most 
of its time operating unattended, recording data which 
will be collected at intervals through the observing 
session. For this reason, the method by which the 16-inch 
reflector is operated is not suitable. We will be opera
ting a booking system whereby users can book observing 
periods. In this way, hopefully, the radio telescope may 
be left running by an observer without the risk of it 
being interfered with by someone else while observations 
are being made.

To reserve observing time, phone me.
Note that observing time on Saturdays or Sundays 

may be pre-empted for maintenance and testing.

# # # # # # # # #

Opposite: A schedule for the use of the radio telescope 
for the coming month.

# # # # # # # # #
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