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#########
The editor apologizes for missing some of these 

very important people in the list which appeared in last 
month's issue.

Articles for the July issue of Astronotes are due 
by June 21. Watch out for Skylab. Captain Solstice may 
save you.

Watch for Mercury near the end of the month, low in 
the west just after sunset.

#########
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FROM THE CHAIRMAN Rob Dick

As Chairman of your Observer’s Group, I am very in
terested in hearing your comments about things that I 
can do something about. You may have noticed that the 
meetings are ending early. The coordinators have reduced 
their presentations to allow the meetings to be short.
As a result, they are not going into detail. If you 
have a technical question, the speakers will be available 
after the meeting to answer your specific questions with
out boring too many others.

You are all welcome to the meetings and we wish to 
encourage you to stay afterwards for coffee, cookies, and 
chat. This is the social side of the group. Public 
star parties are observing sessions which you may wish 
to attend.

We try to have members bring out their telescopes 
to the Indian River Observatory. If you are planning 
to buy or build a telescope it could be to your advantage 
to talk over your project with other members. Their 
advice will be invaluable. The Observatory and its 
site have cost over $6000 so you should make use of it 
and the best time for this is at Star Nights. Here is 
a list of star nights for this summer:

May 25 or 26
June 22 or 23
July 20 or 21
August 17 or 18
September 21 or 22
October - Deep Sky Weekend

The double dates are for Friday and Saturday nights. 
The star night is on the first clear night of the pair.
The evening will start at dusk and is rolling by the end 
of twilight, and carries on until dawn. Transportation 
is left up to you. Younger members should encourage their 
parents to give them lifts. In fact, I am surprised 
more parents are not more concerned about where their 
offspring are and what they are doing.

# # # # # # # # #

A map showing the location of the observatory 
appears on the next page. -Ed.
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LONDON ON $40 A DAY Doug Welch

The 18th annual General Assembly of the RASC was held 
this year on the weekend of May 18-21, 1979 in London, 
Ontario, on the campus of the University of Western Ontario. 
The Ottawa Centre was, as usual, well-represented. The 
festivities officially began on Friday with registraion 
and a National Council meeting. This was followed by a 
much-needed wine and cheese party.

At 7:50, members of the London Centre herded the 
lingering wine-and-cheesers across campus for an "M 147" 
session. This, the latest in a glut of mind-control 
programs, was sort of a mixture of transcendental medita
tion and Edmonton Centre rhetoric.

Numerous presentations of eclipse slides and movies 
ensued, several by the Toronto Centre. Two presentations 
stood heads and shoulders above the others. These were 
done by Alan Dyer (on the Edmonton Centre) and by David 
Levy (on an expedition to the eclipse rather than the 
eclipse itself). David Levy's slide and music approach 
was very effective and his use of whale sounds during 
totality was a novel approach to trying to convey the 
eeriness of the eclipse experience.

The Hume Cronyn Observatory was then open to the 
hardy observers among us and the normal Friday night cele
brations wrapped up the evening.

Saturday morning dawned bright and sunny after an 
all-you-can-eat breakfast the first paper session began.
Dr. Wehlau of UWO presented the first paper on the CFHT.
Our own Ken Tapping then presented two back-to-back 
papers. The first, entitled - as I recall - "A Study of 
the Diurnal Variation of Vehicular Ignition Events in the 
Almonte Area During 1978" was well received. This was 
followed by a dissertation on the radio eclipse results 
from the IRORI. Four papers were presented in the mor
ning session.

During this time, the Toronto Centre's infra-human 
mascot OG was mysteriously kidnapped in an overt act of 
violence. The group photo was taken at 12:30 with 
amazing punctuality. Former Ottawa member John Conville 
gave the "Ottawa Crew" a personal tour of the H.C. 
Observatory. We then took the opportunity to visit the 
Canada-wide Science Fair which happened to be within 
walking distance and in which our own Doug George had an 
excellent display entered. (Coincidence? Some say no.)

At 3:30 pm, buses left for the UWO's 48-inch tele

-4-



scope a couple of miles north of London. In a scene of 
mass confusion prior to departure, the battered and 
bound body of OG was delivered back into the hands of the 
Toronto Centre - who, for some unkown reason, thought 
Ottawa was to blame! As a result of this misunderstand
ing, the Ottawa Centre was challenged to a game of softball 
to be played upon arrival at D.B. Weldon Park.

The 48-inch Boiler and Chivens telescope was very 
impressive and excited all those who saw it. The obser
vatory was very well equipped and the staff very helpful.

Upon arrival at the park, we were treated to a tasty 
beef burger and strawberry shortcake. The Ottawa Centre 
then handily lost to the Toronto Centre 10-1 in over
time. Telescopes were set up for viewing after dark.
The RASC human pyramid was formed at this time as well.

The big event of the weekend was, of course, the song 
contest at midnight. There were many entries, all of 
them very clever. The London Centre entered three songs. 
The best - which won first prize - was done to the tune 
of "The Queen's Navy". The Ottawa Centre produced the 
Rocky Aurora Show, in which "Let's See Orion Again" was 
performed by The Shadow Band. Also heard from were the 
Kingsto Trio and groups from Winnipeg and Montreal. Other 
Ottawa favourites like "Photometry" and "The IRO Sixteen" 
were also sung.

A wide variety of papers was presented on Sunday, 
including another presentation by David Levy, a colour
ful Landsat exposition by Norm Sperling, and a talk by a 
Toronto Centre member on "The Ability of Large Convention 
Crouds to Withstand Adverse Psychological Effects from 
Overexposure to Solar Eclipse Partial Phase Slides".

After lunch, the Annual Meeting took place, and 
despite confusion on amending the amending formula for 
amending amendments, a great deal of business was taken 
care of. The second National Council meeting followed 
thereafter.

The day was topped off by an exquisite banquet and 
awards session. While many important awards and presen
tations were made, these will be covered in detail in a 
National Newsletter article (suffice to say, most of the 
names escape me). Of immediate Centre interest, Rolf 
Meier was presented with the C.A. Chant Medal - the first 
time it has been awarded in 12 years. We were all very 
proud of Rolf. Frank Roy brought home two first prizes 
for his work with the radio telescope. Rob Dick and 
myself won a prize for our meteor statistics project.
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The Ruth Nothcott Memorial Lecturer was Dr. O'Neill 
from Princeton who talked about space stations and his 
new book. The banquet officially ended about midnight.
We all left with much food for thought.

The London G.A. was, all in all, a big success. The 
London Centre members are to be commended for their 
excellent organization of the events.

Next year’s G.A. is in Halifax. Let’s get even more 
Ottawa representation in the 1980 G.A. Start working on 
your projects now!

# # # # # # # # #

GLOBULAR CLUSTERS TO OBSERVE Rolf Meier

While we may be blessed with warm weather in June, 
we also have to contend with mosquitos and long twilight. 
However, the summer Milky Way is now observable, and 
foreshadows an enjoyable summer. Preceding the Milky 
Way are a number of globular clusters, understandable 
since they exist as a "halo" around our galaxy.

King of the early summer globulars is M 13, high 
overhead in the constellation Hercules. This is the 
famous one you see pictures of. A few degrees northeast 
lies M 92, almost as bright.

In Serpens Caput one finds M 5, just above the bright 
star 5 in Flamsteed's catalog. There is a Cepheid 
variable in M 5 which fooled one of our members as being 
a nova a few years ago.

The bright globulars in Ophiuchus are M 9, M 10,
M 12, and M 14.

In Coma Berenices, look for M 53, one of the few 
objects in that constellation which is not a galaxy.

Low and faint in Hydra is M 68, and high and faint 
in Lyra is M 56.

The brightest globulars, M 13, M 92, and M5, should
be easily resolved (individual stars visible) in a 
6-inch telescope. M 68 and M 56 probably require at 
least a 10-inch in order to see individual points of 
light which are stars. The remainder can be resolved 
in an 8 or 10-inch telescope.

Start looking for the planet Mars in the morning 
sky this month. Opposition occurs early next year, but 
it is a poor one.
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OBSERVING LUNAR OCCULTATIONS USING A PHOTOELECTRIC 
PHOTOMETER Part I

by Brian Burke

The sudden disappearance of a star behind the moon's 
dark limb is an intriguing event to watch. The observa
tion and timing of a lunar occultation is a very impor
tant activity in astronomy. Observing occultations using 
as large a telescope as possible with a medium-power eye
piece and timing the event with a stopwatch and time sig
nal can provide valuable information. However, observing 
lunar occultations using a photoelectric photometer soon 
reveals that there is much more to this phenomenon than 
what meets the eye.

The Moon's Motion

The motion of the moon is an important factor in 
occultation observations. The average speed of the moon 
is 1.023 km per second, which corresponds to an angular 
rate of 0.549" per second. This speed is achieved when the 
moon is on the horizon. However, when the moon is not 
near the horizon, the earth's rotation speed of 0.463 km 
per second reduces the relative speed of the moon. The 
moon's relative speed will be lowest when the moon is at 
the zenith of an observer at the equator. For this special 
case the moon's speed will be reduced by shout 50%. This 
effect diminishes as latitude increases and the moon's 
altitude decreases. For a moderate latitude and altitude 
the moon's speed is about 0.4" per second.

The relative speed of the moon is important because the 
slower the moon's motion, the longer it will take for a 
star to disappear behind its limb. Besides the altitude of 
the moon and the latitude of the observer, another factor 
that affects the rate of disappearance of a star is the 
position angle of the moon's motion vector. Figure 1 
shows a star about to disappear behind the dark limb at 
an angle to the moon's motion vector. The motion vector is 
simply the direction in which the moon is moving. There
fore, if the moon is moving at a velocity of Vm along its 
motion vector then the velocity at which a star disappears 
at an angle θ to the motion vector is

V = Vm x cos(θ) (1)

Thus the duration of an occultation is increased by
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Figure 1: A star about to disappear behind the dark 
limb of the moon at an angle θ to the motion vector. The 
star’s velocity of disappearance, at this point on the 
limb, is equal to the velocity component of the moon at 
this point on the limb, is equal to the velocity compo
nent of the moon at that position angle, which is 
Vm x cos(θ). Therefore, this stretches out the duration 
of the occultation by a factor of sec(θ). Since only 
dark limb occultations are of interest when using a photo
meter, one other aspect of the moon's motion should be 
realized. The moon rarely moves exactly due east. In
stead, it may be moving north or south of east. As a 
result, a star may disappear and reappear on the dark limb.



a factor of sec(θ). In other words, if tm is the time it 
takes a star to disappear at the motion vector, then the 
duration of disappearance at an angle © to the motion 
vector is given by

The larger the angle, the slower is the rate of dis
appearance which is desirable.

The Occultation Event

To the human eye, an occultation is the sudden van
ishing of a star behind the moon's limb, but to a photo
meter a somewhat different event is observed.

As the moon's limb begins to cross in front of a 
star, rapid fluctuations in the star's light will be ob- 
served by a photoelectric photometer. Depending on the 
recording technique, to be discussed later, the recorded 
output of the photometer will show these fluctuations. 
These rapid variations in the starlight are caused by the 
moon's limb acting as a diffracting barrier. The result 
is interference fringes and the type produced is known as 
a Fresnel diffraction pattern. Figure 2a shows how the 
pattern would appear if it was projected onto a viewing 
screen. Figure 2b is the graphical representation of the 
pattern and this is how the recorded output of the photo
meter would also appear.

The spacing of the fringes is a function of the 
wavelength of light being observed and the distance 
between the diffraction screen and the observer, in this 
case the distance between the moon and the earth. The 
equation that gives the location of each fringe is

t = tm x sec(θ) (2)

(3a)

where for maxima

(3b)
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Figure 2a: The Fresnel diffraction pattern as it would 
appear when projected onto a screen for observation. 
(OPTICS by E. Hecht and A. Zajac, Addison-Wesley, 1974)

Figure 2b: The theoretical Fresnel diffraction pattern 
for stars of different angular diameter. The above graph 
will be discussed in more detail in Part 2.
(Nather, R.E. and Evans, D.S. (1970) Astron. J. V75)
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and for minima

(3c)

The above equations are for a point source of light but 
as the angular diameter of the star increases the Fresnel 
diffraction pattern changes from that of a point source. 
This fact is very obvious in the finer fringes as shown 
in Figure 2b. The usefulness of using a photometer for 
lunar occultations now becomes apparent, because besides 
allowing a more accurate means for measuring the time of 
the occultation, the angular size of stars can also be 
calculated. However, an even more important aspect of 
this technique is the ability to discover spectroscopic 
binaries, but this and other interesting features of 
Figure 2b will be discussed in Part 2.

# # # # # # # # #

STELLAFANE PLANS FOR THIS YEAR

The Stellafane telescope makers' convention will be 
held on July 28 this year, near the town of Springfield, 
Vermont. Those people who are building telescopes in 
Pierre Lemay's group should try to complete their scopes 
by then, and enter them in the competition. A group 
from Ottawa usually goes down on the Friday morning, 
returning to Ottawa on Sunday. Besides the telescope 
competition, there are talks under the big tent on Friday 
night and Saturday afternoon, twilight talks on Saturday 
night, and observing sessions on clear nights. A new 
feature this year will be a "swap table", where amateurs 
may trade or sell astronomical items. This table is 
not, of course, for commercial items, in the spirit of 
amateur telescope making. In addition, the town of 
Springfield offers the Hartness-Porter Museum of Amateur 
Telescope making, located in the underground rooms of 
Hartness House.

If you are interested in attending, please contact 
one of the people listed on page 1 of this issue of 
Astronotes.
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RECENT IAU CIRCULARS Dave Fedosiewich

In 1978, eight comets were discovered between 
January 1 and June 1, with 3 of them being visible through 
the IRO sixteen. To compare, only two comets have been 
discovered this year; Kowal 1979a at Mv 18 and Daniel 
1979b at Mv 17. I hope that this trend will not last 
any longer, Rolf.

In circular 3354, F. Borngen of Tautenburg Observa
tory writes that two objective prism observations of 
Schwassmann-Wachmann I showed an outburst. On February 
28.786 U.T. there were two emission knots in the blue 
spectral region with an integral Mv of 14.5. By March 
1.846 U.T. there had been marked fading to 16. Total 
visual estimates by John Bortle (32-cm reflector) are: 
March 17.05, 11.9; March 21.03, 11.8.

C.B. Stephenson, Warner and Swasey Observatory, 
writes that the nova-like object in Vulpecula has been 
identified on a Burrell Schmidt direct plate taken on 
October 14, 1968.

N. Vogt, European Southern Observatory, reports the 
discovery of a new eclipsing ultra-short-periodic dwarf 
nova. Three eclipses of OY Carinae were observed with the 
100-cm telescope during the rising branch of an eruption 
on April 30. The three eclipses showed a totality phase 
of about 70 seconds. During this time OY Carinae bright
ened from Mv 14.6 to Mv 13.2. On the next night, it was 
at maximum, Mv 12.4. Further eclipse observations are 
required in order to establish accurate elements.

That’s all for now!

# # # # # # # # #

I’M LOOKING FOR... Rob McCallum

A little later this year I’d like to give a talk 
on sundials, and I’m looking for some portable ones to 
bring into the meeting. If anyone has one and is willing 
to lend it, please give me a call. Also, I’d like to 
know the location of any big dials around town, so I can 
take some photographs.

My number is 729-9977, or write me at 1958 Lauder 
Drive, Ottawa, K2A 1B1.

# # # # # # # # #
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LOW FREQUENCY ENCODER Frank Roy

The low frequency encoder is a circuit specifically 
designed to record low frequency information on cassette 
tape for later playback.

The concept of the circuit came from the need to re
cord the 1979 solar eclipse fringes produced by the IRORI 
for later analysis, and the fact that cassette recorders 
are limited to a frequency of about 40 Hz while the 
fringes are in the order of 0.01 Hz.

Many people have requested the schematic diagrams 
so I decided to publish them in Astronotes.

Circuit Description

The voltage to be recorded, from dc to 500 Hz, is 
buffered through an op-amp to provide high input imped
ance. A potentiometer provides a bias to the voltage 
controlled oscillator (VCO). This bias can be adjusted 
for a positive or negative input swing. A zener diode 
is used to limit the maximum voltage to the VCO. The 
VCO’s output frequency is linearly proportional to the 
input voltage. The output of the VCO is a 5-volt square 
wave. As cassette recorders are designed for sine waves, 
it is necessary to round off the square wave. The square 
wave is converted to a nearly triangular wave, which is 
sufficiently close to a sine wave to be recorded properly.

Any cassette tape recorder may be used. The signal 
is frequency-modulated.

For playback, the output of the tape recorder is 
fed to a zero-crossing detector. This detector changes 
state when the input crosses zero (a sinewave to square 
wave conversion). The monostable multivibrator pro
duces a 60-microsecond pulse on the negative edge of 
zero crossing. The pulses are then averaged out (inte
grated). An op-amp buffers the averaging stage from the 
output and offers variable output swing. The buffer can 
also provide a time constant for smoothing. All parts 
may be obtained from Active Components or Centronics 
for a total cost approaching $50.

The circuit has a great number of uses, ranging 
from recording occultations, to temperatures, with the 
use of a simple cassette recorder.

I wish to thank Rob Hick, Ken Tapping, and Have 
Vincent for making this project possible by providing 
parts and invaluable advice.
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A LONG TIME AGO IN A GALAXY FAR AWAY Frank Roy

42-million light-years away in the great cloud of 
galaxies known as the Coma-Virgo group of galaxies lies 
M 87, or NGC 4486, a giant elliptical galaxy. M 87 
(3C 274) is, in fact, the 5th-brightest radio source in 
the sky. This chart is not an actual recording but a 
reproduction using my low-frequency encoder.

This source measures 970 flux units (Janskys, where 
1 Jansk y = 10-26 w/Hz/m2) and is recorded using a 
10-second time constant. The radio emissions from Virgo A 
in fact come from the famous jet protruding from the 
galaxy, which is 4100 light-years in length and 400 in 
width.

The recording is in the form of fringes, with a 
period of approximately 3 minutes. The spikes are in
terference.

Reference: Burnham’s Celestial Handbook; R. Burnham Jr.; 
1978

# # # # # # # # #

MORE ON PLUTO AND THE GENERAL ASSEMBLY AURORA

Dave Fedosiewich

Has anyone been observing Pluto lately? I had a 
chance to observe it on May 18/19 with the 16-inch at 
IRO. According to my observations, the planet has gained 
in brightness from Mv 13.7 to about Mv 13.4. Frank Roy 
also noted the increase in brightness by comparing it to 
a 13.8 Mv star about 20" from the planet. I can supply 
you with a finder chart if you give me a call at 731-7583.

On the same night, a brilliant aurora lit the northern 
sky between 11 pm and 2 am. This aurora coincided with the 
G.A. which took place during the Victoria Day weekend.
While monitoring a C.B. radio that night, I heard some 
mobile enthusiasts commenting on the brilliant display of 
the northern lights. Thats a big 10-4!

# # # # # # # # #
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WANTED TO BUY

Good, fairly extensive collection of Sky and 
Telescope, preferably unbound. Paul Feldman, 593-6060, 
233-5550 evenings.

# # # # # # # # #
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THE RADIO SUN Frank Roy

Activity has been and still is minimal on the sun at 
radio wavelengths. As you can see from the graph, there 
was some activity at 150 MHz in April, and in fact 2 
bursts were recorded (April 26 and 30). The sun is ex
tremely quiet at both 435 MHz and 160 MHz to the point 
where I had to recalibrate IRORI. At least 25 active 
regions have been reported by Vic Gaizauskas, who operates 
the Shirley Bay solar complex. Together with Rob Desbiens, 
I saw 3 sunspots on Friday, May 11, 1979 with the naked 
eye. Shat this means is that the sun may be very active 
at optical and near-optical wavelengths and very weak at 
radio wavelengths. Just because there are sunspots 
dosen't mean there is a lot of radio emission.

Sunspot maximum is expected around October. This 
would mean an increasingly active radio sun. However, 
this is not the case. Could it be that we are in the eye 
of a storm?

# # # # # # # # #

MINOR PLANETS FOR JUNE Dave Fedosiewich

The minor planets for the June version of the minor 
planet contest are as follows:

Lydia
Itis
Kalliope
Hebe
Sappho
Hephthys

Mv 11.2 in Libra 
Mv 9.8 in Libra 
Mv 10.9 in Libra 
Mv 9.3 in Serpens Caput 
Mv 10.6 in Serpens Caput 
Mv 11.1 in Capricorn

Of special interest next month is the conjunction 
of Lydia and Itis. Between July 20 and July 30, these 2 
minor planets will be a fraction of a degree apart. If 
you can, pass the word around at Stellafane. That way, 
you’ll be able to view the conjunction through various 
instruments, all homemade. You can pick up your charts 
at the June meeting or you can give me a call at 731-7583 
and I’ll send them to you.

# # # # # # # # #
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ASTRONOTES: A REVIEW Frank Roy

After seeing that the May issue of Astronotes had 
only 5 pages, I wondered if this was a freak of if the 
number of pages and articles had some kind of time rela
tionship to it. My Astronotes start in January, 1976, 
and all my data is plotted from there on.

The first thing I noticed is a peak every April 
for the past three years. The second repeating occurence 
is a valley around December for the past 3 years. At 
Christmas time nobody has much time to write articles.
1978 was a good year for Astronotes as you can see. Study 
the graph; did you contribute to any of the peaks?

# # # # # # # # #

"TIME" Frank Roy

The April Lyrids were observed from IRO on April 
20/21, 1979 by Ken Webb, Kevin Pickles, and myself. Clear 
skies prevailed on this beautiful spring night, with 50 
meteors observed in a total of 6 hours of observation.
All meteors were plotted using the NRC plotting maps, 
which were kindly supplied by Romeo Wlochowicz, Ottawa 
Centre president. I think all observers learned a great 
deal, such as the spring constellations. I hope more 
meteor observations are made from IRO and I plan to spend 
many nights this summer meteor observing.

Here is the final count for the April, 1979 Lyrids.

F. Roy K. Pickles

shower 14 13
non-shower 4 6
total 18 19
total time lh 57m 2h 10m
Lyrid rate 7.2/hr 6.0/hr
total rate 9.2/hr 8.8/hr

Date of observation: April 20/21, 1979 
Weather: -5°C, clear and steady, low clouds in NW 
Limiting mag: 6.7

# # # # # # # # #
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