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EDITORIAL
The annual General Assembly of the RASC will take place in 

Edmonton from May 19-22. A registration form is supplied in the Feb
ruary National Newsletter. Of interest to all should be the display 
competition. Fortunately, you don't personally have to travel all the 
way to Edmonton to enter, but you can have someone take your entry 
for you. If you can afford it, the trip is recommended. About $500 
worth of prizes is available so it is worth entering. In addition to the 
categories mentioned in the National Newsletter, there will be a 
"Judges' Choice Award" category for those oddball entries. A display 
is being prepared for the Ottawa Centre, so if you have any general 
stuff that you don't feel will stand on its own, get it to me and we'll 
try to get it in our Centre display. For more information and entry 
forms (you have to enter by May 1 in order to win) write to:

CENTRE MEETING—FEBRUARY 27, 1978
Dr. Paul Feldman from the HIA spoke on the topic "Roots of As

trology: An Astromomer's Tour Through Myths, Magic, and History". 
Dr. Feldman traced the history of astrology in an attempt to show that 
it has no meaning in today's world. As expected, the astrologers in the 
audience were not convinced, while those of us who are more enligh
tened continued to be baffled by these people's ignorance.

Alan Dyer 
c/o RASC
Queen Elizabeth Planetarium 
Coronation Park 
Edmonton, Alberta

* * * * *



OBSERVER'S GROUP MEETING— 
MARCH 3, 1978

Mary Geekie and Renee Meyer
Chairman Peter MacKinnon opened the session at 8:15 p.m. He 

introduced the new dust cap provided for the 40-cm telescope at 
IRO, made by Pierre Lemay.

Robert Dick introduced a possible plan of action for the solar 
eclipse through Brandon, Manitoba, February 26, 1979.

The theme talk on double stars was delivered by Barry Matthews. 
He displayed a homemade filar micrometer used to observe and mea
sure double stars. Types are as follows:

1) Visual binaries, with a period as long as 
two years to a century.

2) Optical doubles, which are not binaries.
3) Spectroscopic binaries.
Measuring devices are:
1) eyeball
2) reticle
3) filar micrometer
4) binoculars
5) comparison image
6) photographic measurements

Ken Tapping informed the group of the recent discovery by the 
Algonquin Park Radio Observatory of a rapidly-varying irregular vari
able. This close binary system consists of two G-type stars (similar to 
our sun). Because of the great interference between these two stars, a 
magnetic matter bridge is suspected to exist between them.

David Fedosiewich showed many astro-photo slides of numerous 
constellations. He stated that a clock drive is not essential in photo
graphing extra-terrestrial objects.

Rolph Meier presented various slides picturing a variety of deep- 
sky celestial objects. He commented that the only entrant, Alan Cuda, 
won the race for last month. The constellation for March is Ursa Ma
jor, so let's get those telescopes rolling, and get some action going.

Peter MacKinnon interjected a few important astronomical 
events. On Wednesday, March 15, an occulation of the star Aldebaran 
will have taken place.

Robert Dick displayed a few slide observations of solar activity. 
Many sunspot groups were quite evident on the surface of the sun.

Ken Tapping presented numerous moon observations. He noted a 
change in the surface temperature of the Moon.



Brian Burke proceeded with the planet review. Mars is moving 
rapidly eastward across the sky, and Jupiter and Saturn are quite high 
in the sky. Mercury will be in good position for observing on March 
24. He also presented slides depicting the change in the opening of 
Saturn's rings.

Peter MacKinnon adjourned the meeting at 10:15 p.m.

* * * * *

TELESCOPING-MAKING WORKSHOP- 
MARCH 11

Mary Geekie and Renee Meyer
This month's workshop on telescope-making was conducted by 

Robert Dick, instrumentation coordinator. It was a most informative 
talk concerning the long hardship and back-breaking (although quite 
inexpensive) toil of building one's own telescope. References were 
given to various companies which provide mirror kits and a variety of 
telescope-making books.

We thank the group for doubled attendance (19) and we hope 
that this figure will continue to rise.

* * * * *

RT MEETING—FEBRUARY 27, 1978
Frank Roy

The reason for this meeting was to assemble the RF section of the 
radiometer. This was accomplished by Jim Zilinsky, Ken Tapping and 
myself. The radio frequency section comprises 5 modules: the phase 
switch, the hybrid, rf amplifier, mixer, and local oscillator.

Ken Tapping told Jim and me that the back end of the radio in
terferometer was essentially operational and all that is required is tun
ing of the rf amplifier and attenuator placed between modules to pre
vent overloading.

The next major step will be to assemble the two 5x15 metre cy
lindrical parabolic reflectors (antennas). This will be done at Larry 
Schweizer's home in Almonte. It is expected to be completed some
time this spring. If all goes well, the radio telescope should be com
pletely operational early this summer.

* * * * *

Articles for the May issue of Astronotes are due by April 21.



A CLOSE ENCOUNTER OF THE FIRST KIND ... TO A NON-OBSERVER
by Doug Welch

On the whole, amateur astronomers tend to be very 
skeptical about "UFO" sightings. There is an excellent 
reason for this - most amateurs are out every clear night of 
the year, for years on end, and they never see anything 
that they cannot explain in simple terms. This is because 
the amateur has a superior knowledge of the sky, phenomena 
that occur in the sky, and the various tricks the atmosphere 
can play. In fact, I'm sure that if an amateur were called 
upon to relate all of the extraordinary (but natural) 
phenomena that he had witnessed, a good many unexplained 
sightings of objects by the public would suddenly become 
explained. I have an example of a strange sighting - and 
the "phenomenon" that caused it.

On the evening of March 10, 1973, the four members of 
the observer's group of the Toronto Centre (including me) 
were out observing at that Centre's observing site, Stella- 
ridge. The beginning of the evening had been quite clear, 
but now, about 11 pm, a layer of thin, low cloud had spread 
over most of the sky. I was concentrating on finding some 
bright galaxies with the C-8, between complaints about sky 
conditions. During the few minutes preceding the event, 
everyone had noted the approach of a plane from the north.
The various guises that a plane-in-the-night takes on are 
well known to the amateur, but without fail, cause alarm 
to a non-observer. As I looked down into the eyepiece, the 
other observers yelled at me to look up. What we saw was a 
roughly circular patch of light on the clouds, travelling 
with low velocity, which suddenly picked up considerable 
speed, elongated, and disappeared.

These events are depicted in the three pictures.
In A, the plane's lights are seen, not different from any 
other plane-in-the-night. In B, the approach lights are on 
as the plane starts its descent. The angle of descent causes 
the approach lights to illuminate a small circular patch on 
the cloud layer. In C, the plane is levelling off to a 
lower altitude. As it levels off, the illuminated patch 
elongates into a thin ellipse and increases speed quickly as 
the cone of light from the light becomes tangential to the 
cloud layer. Then the light patch disappears.

The plane itself passed by a minute later, with its 
sound heard still later. A precautionary check through the 
scope confirmed that it was a plane, as expected!

One will note that the observational aspects of the



event bear many resemblences to reports of "UFO's":
1) circular patch of light
2) sudden, extreme acceleration
3) elongation during flight
4) disappearance
5) no sound (from the light patch!)
6) large apparent size.
While the relative occurence of each of these six points

in UFO reports is unkown to me, I am sure that they all
occur with considerable frequency, although not necessarily 
all together. The sequence of events was quite exciting 
even though it was easily explained in simple terms. It 
is quite likely that other amateurs have had even more 
remarkable sightings. Why not write Astronotes and tell 
us about them, or failing that, I would be most interested 
to receive your reports of such things. Perhaps if enough 
amateurs cooperated, much of the confusion about "UFO's" can 
be sorted out.

My address is:
before May 1 after May 1
89 Charles Street W. 
Toronto, Ontario 
M5S 1K6

35 Mohawk Crescent 
Ottawa, Ontario 
K2H 7G7
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MEASUREMENT OF 
THE MOON'S SURFACE TEMPERATURE

Ken Tapping

Any body that has a temperature above absolute zero radiates 
electromagnetic waves. The total power radiated, and the wavelength 
at which the maximum radiation occurs, depends upon the tempera
ture of the body. The hotter the body, the shorter is the wavelength. 
This type of radiation is the so-called thermal emission.

The Sun, with a photospheric temperature of 6000° K, radiates 
most of its energy in the yellow region of the spectrum. On the other 
hand, the Moon, being a much cooler body, has its radiation peak at a 
longer wavelength, in the infrared. The optical emission by the Moon 
is negligible. What you see is reflected solar radiation, which is not 
being discussed here. At infrared wavelengths, however, the reflected 
solar radiation is insignificant compared with the Moon's own emis
sion.

By measuring the intensity of this radiation, it is possible to take 
the Moon's temperature. At infrared wavelengths the emissions origi
nate in the immediate surface material and so follow precisely the so
lar heating variations which occur during each lunation. At longer 
wavelengths, the radiation originates from deeper regions in the lunar 
crust until, at wavelengths of 10 cm or so, the emissions come from 
regions where no significant temperature variations occur.

On July 2, 1977, the author measured the temperature of the lu
nar material a few centimetres below the surface. A Dicke radiometer 
operating on 2.9 cm was used. The antenna was a 40-cm paraboloid. 
The observations were made from the balcony of the author's apart
ment.

If the temperature of the lunar material is Tm, say, and the beam- 
width of the antenna (its resolving power) is ϴ degrees, then the re
ceived signal, expressed in terms of a temperature, Ta, is given by:

where ϴ is the angular diameter of the Moon. Therefore:

The value of the antenna beam width, 0, depends upon the



THERMAL RADIATION FROM THE MOON: 2/7/77, 0300 EST

the antenna size and other parameters. It has to be measured. For the 
system used, ϴ is 5.5 degrees of arc.

The chart recorder record shows some of the observations. The 
mean signal power received, expressed as a temperature, was 1.7° K. 
The angular diameter of the Moon, ϴ , is about 0.5 degrees; putting the 
values into the equation gives the temperature of the lunar soil. The 
value obtained from the observations was about 205° K, and this is in 
the range covered by published values.

* * * * *

SOMETHING FOR SALE
3½ -Questar. It is 6 years old but hasn't been used much. It was 

bought for nature studies in the past. It comes with two zoom ranges, 
40x to 80x and 80x to 160x. This is a field model and comes with car
rying case. For more information call Miss Jean White at 234-6180 be
tween 8 and 10 p.m.

* * * * *



SOLAR ACTIVITY
Rick Wagner

Solar activity in February and early March was much higher than it 
has been for several years. For the past two to three years the sunspot 
cycle was at a longer-than-average minimum in its 11-year cycle. Start
ing late last summer, however, activity has been increasing towards its 
maximum, probably in 1980.

Early in March the very large group reported in the previous issue 
of Astronotes returned to the near side of the sun. It was still visible 
to the naked eye, although smaller than in February, and will probably 
not return again. Several other groups and large spots were also visible 
in early March.

Later in March activity dropped somewhat but is still reasonably 
good and there are always spots to be seen with a small telescope. 
The safest method is to project an image of the sun onto a piece of 
smooth cardboard or paper.

Data on the photographs:
1) prime focus, 20-cm f/7.5, full-aperature filter, panatomic-x, 

1/60 second, February 8, 1978, 11:40 EST
2) eyepiece projection, f/40, ½  second, February 9, 1978, 14:00



DEEP SKY FOR APRIL
Rolf Meier

In addition to the drawings I received from Allen Cuda, men
tioned last month, I have drawings of 5 objects in Orion from Rick 
Wagner. What about the rest of you? I hope that everyone is just sav
ing up their observations to give them to me all at once.

So far, the constellations are Orion, Gemini, and Ursa Major. 
Observations for Ursa Major will be accepted at the April Observer's 
Group meeting.

The constellation for April is Hydra. This is a rather faint but large 
constellation and is low in the south. There are 15 numbered NGC 
objects, including 3 Messier objects. Hydra is a good constellation for 
comet hunting. When looking at the sky this far south, try for some of 
the objects in Centaurus.

My copy of Norton's Star Atlas shows M48 in the wrong place, 
where no object exists, so watch out. Some of the fainter galaxies in 
Hydra will be hard to find.



RECENT IAU CIRCULARS
Art Fraser

It would be a good idea to start planning now for the occulation 
on May 29. On that date the 8.8 magnitude asteroid Pallas will occult a 
10th magnitude star, SAO 85009 in the constellation of Herculese. The 
occultation track passes near Portland, Maine; Ottawa, Ontario; 
through Lake Superior, and along the Canada-U.S. border to the Pacif
ic Ocean (c.3141). The accurate star position is RA 17h 17m 37.58s, 
Dec 25° 28' 54.4" N. To become familiar with the star field and the 
motion of Pallas, interested observers should locate the asteroid early 
in May and observe it at every opportunity during the month. A find
er chart and ephemeris for Phallas are given on pages 89 and 90 of the 
1978 observer's Handbook.

According to circular 3146, southern hemisphere meteor observ
ers may have a new shower to observe with a radiant within 30° of 
the south celestial pole. A large number of meteors were observed 
coming from a radiant near Alpha Circini during a 3-hour period on 
June 4, 1977.

S. O'Meara reports in circular 3164 that observations with Har
vard's 23-cm refractor indicate that a dust storm has started on Mars. 
The storm borders on Mare Acidalium and Mare Boreum, and extends 
into Tempe. The storm ranges between longitudes 40° and 60°, and 
latitudes 30° and 50°.

An 8th magnitude nova has been discovered at RA 17h 48m 
59.74s, Dec 14° 08.2" S in the constellation of Serpus Cauda (C.3186, 
3188). The object can be observed in the morning sky. There was no 
mention of the star's magnitude before the outburst, but it had faded 
to mag 8.6 by March 8.

Five comets have made an appearance so far his year but none 
have been favourable for viewing in amateur telescopes.

Comet West (1978a) was a 16.7 mag object with a fanshaped tail 
moving slowly through the eastern part of Virgo during the month of 
March (c.3162, 3164, 3165).

Periodic Comet Wild 2 (1978b), shining at 13.2, was a diffuse co
met near M1 in Taurus during March. It is a short-period comet that 
passed very close to Jupiter in 1974 (c.3166, 3167).

At a magnitude of 4.2 you would think that Comet Bradfield 
(1978c) would be easy to observe. However, it has stayed approximate
ly 18° west of the sun all during March, making it an extremely diffi
cult object to close to the eastern horizon just before dawn. On April 
2, the 5.6 mag comet will be at an altitude of 7.7° and an azimuth of



68.5° (in the northeast) at 04:30 EST. It will be approximately halfway 
between Alpha Andromeda and Gama Pegasi.

Comet Tritton (c.3186) is a faint 20.4 mag object in Sextans during 
April (c.3186).

Finally, a very weak 19.5 mag condensation, periodic Comet 
Tschinshan I (1978e), was located in Aries during March.

* * * * *

COMET COMMENTS
Doug George

I hope you have all been trying to get a look at Comet Bradfield! 
The estimated maximum brightness is magnitude 4, but it is not too 
easy as it is now less than 20° from the sun. To observe it, look in the 
early morning sky in the east.

This is the seventh comet discovered by Bill Bradfield in less than 
six years. He discovered it in Australia while it was about 50° south of 
the celestial equator.

If you are interested in viewing comets, or searching for new 
ones, please don't hesitate to call me at 224-3611. Searching for co
mets is a great way to learn the sky, and if you do discover one there 
is a prize involved!

* * * * *

ASTEROIDS
Doug George

Are you interested in observing asteroids? Every dedicated and 
interested astronomer should be. It is not as hard as it sounds, and it is 
great fun to track it as it crosses the sky. You only need some observ
ing instrument, a good star atlas, a location chart, and a clear night. 
For beginners, there are some charts in the Observer's Handbook. 
These are the first four asteroids discovered. All are rather bright and 
are coming to opposition soon. If you would like to observe more 
challenging or less-observed asteroids, I can supply excellent charts for
your use at 10 cents a copy. Please see me at a meeting or call me at
224-3611 if you are interested.

Remember — an asteroid observer is a happy observer!

* * * * *

No bright periodic comets are expected in 1978.



WHAT'S UP TONIGHT? Frank Roy
After 8 pm, when the sky is dark, you will see Leo 

high overhead with Saturn in the familiar Sickle. Orion 
the hunter is setting in the west and Taurus the bull is 
close by with Jupiter near Zeta Tauri. In the east, Bootes 
is rising and at 10 pm is well above the horizon. At 
midnight, Coma Berenices and Ursa Major are high overhead. 
The bright star in the south is Spica in Virgo (see the 
cover of Astronotes -Ed).

Spring is best known to amateur astronomers as the 
season for observing galaxies. The reason for this is that 
the north galactic pole is on the meridian, and that is its 
highest point above the horizon. The NGP is on a line 
parallel to the axis of our galaxy and by consequence is the 
thinnest part of the galaxy. There is very little inter
stellar dust and gas to block out the light of intergalactic 
objects. There are probably billions of other galaxies not 
visible to us just because of the dust and gas concentrated 
on the plane of the galaxy.

In the diagram below, the large dots are globular 
clusters. The sun is in the centre of the circle which is 
27,000 light-years from the centre of the galaxy. The 
diameter of the circle is 6000 light-years, and within it 
are almost all of the stars we can see with the naked eye.



THE PLANETS IN APRIL
Brian Burke

Do you like a challenge? If your answer is yes, then you should 
try to locate Pluto over the next few weeks. On the 5th of this month 
Pluto is in opposition, and with a magnitude of 14 it will not be easy 
to find. Although a magnitude of 14 is the theoretical limit for a 25- 
cm telescope, your best chance of locating Pluto will be with the Cen
tre's 40-cm telescope. Pluto's position on the 5th will be RA 13h 
22.3m, Dec 10° 25' N.

Since Uranus is at opposition early next month, now is a good 
time to start observing it. The magnitude of Uranus is 5.7 and should 
therefore be visible to the naked eye under a dark sky. Observing it 
with a telescope will reveal a small, greenish, featureless disc. You will 
find Uranus in the constellation of Libra.

This month and next, Venus is high above the western horizon at 
sunset with a magnitude of -3.3. Usually Venus is featureless, but some 
slightly darker areas heve been observed on it in the past, so try to 
observe it whenever you can.

I have found that one of the best times to observe Jupiter, as well 
as Mars and Saturn, is just after sunset. Usually for a short time the 
atmosphere is steady enough that a good image can be obtained. 
However, if the temperature decreases rapidly after sunset, as it has 
recently, the atmosphere will become very turbulent and the seeing 
will be very poor even though he sky is clear.

I would like to hear about your observations of these wanderers 
and also I would like to see any drawings or photographs you have of 
them.

* * * * *

Continued from last month, transit times of Jupiter's Great Red 
Spot:

Apr. 5 22:09 Apr. 18 17:52
Apr. 6 18:00 Apr. 19 23:39
Apr. 7 23:47 Apr. 20 19:30
Apr. 8 19:38 Apr. 22 01:17
Apr. 10 01:25 21:08

21:16 Apr. 23 07:04
Apr. 11 17:07 16:59
Apr. 12 22:54 Apr. 24 22:46
Apr. 13 18:45 Apr. 25 18:37
Apr. 15 20:23 Apr. 27 20:15
Apr. 17 22:01 Apr. 29 21:53



APRIL METEOR SHOWERS Rolf Meier
It is hoped that Quiet Site will thaw out sometime 

in April, and our meteor observing season can start. There 
are 8 minor showers in addition to the Lyrids. Unfortunately, 
the Lyrids occur very close to the full moon this year.
Since less is known about the minor showers, observations 
of non-shower meteors can be of greater scientific value, 
especially plots.

The first attempt to observe from QS will be on April 8, 
if conditions are right. Otherwise we will try on the 14th 
or 15th, whichever is clear first.

Below is a map showing the location of Quiet Site.
The gate will probably be locked when you get there. The 
meteor observing coffins are about ½ km down the road from 
the gate, which you can walk around to the left. If you 
like you can leave your car outside the gate, or else you 
can try to convince someone to unlock the gate for you so 
you can drive in.

If you are in doubt about whether the observing session 
is on, give me a call at 224-1200.



STAR NIGHTS
The next star night at the Indian River Observatory will take place 

on Saturday, April 1, weather permitting. Otherwise, it will be on April 
8, which is the night following the Observer's Group meeting. If the 
IRO star night was on the former date, then there will be a meteor 
observing session at Quiet Site on April 8. Otherwise, the meteor 
observing session will be on April 14 or 15. Sound confusing? Facts 
will be made clear at the Observer's Group meeting on April 7, at 
which you will have your first opportunity to receive this issue of As- 
tronotes. There will be a public star night at Vincent Massey Park on 
Saturday, April 29. It is on these occasions that we ask all members 
with telescopes to set them up for public viewing, so that the public 
will learn about astronomy and our Society.

* * * * *

SOLAR ECLIPSE
OF MONDAY, FEBRUARY 26, 1979

Robert Dick
The last solar eclipse to be seen this century in North America 

occurs on Monday, February 26, 1979. For some people this will be 
their last, if not only, opportunity to see for themselves a total solar 
eclipse.

From the accompanying maps you can see that the path of totality 
sweeps eastward across the United States and then bends north east
ward across eastern Canada. Ottawa is well off the line of totality but 
will still see the sun 73.8% covered. The maximum coverage occurs at 
17h 16m UT (2:16 p.m. EST). The moon will cross the sun's disk in 
about 2 hours and 32 minutes.

The longest duration for totality, 2 minutes and 52.4 seconds, will 
occur in northwestern Ontario, in the middle of nowhere (lat 52° 17.7' 
N, long 94° 00' W).

A number of Ottawa members have entative plans to strike out 
for less hostile lands, Brandon, Manitoba. You suffer a loss of about 1 
second in duration but in case of clouds we will have a choice of 
heading in several directions to find clear skies.

At the March meeting of the Observer's Group, I mentioned 
plans to charter an aircraft. If you have any questions regarding the 
eclipse path or charter you may contact me at home, usually after 6 
p.m.
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