


ISSN 0048-8682
The Newsletter Magazine of the Ottawa Centre of the RASC 

Vol. 18, No. 7 $2.00 a year July, 1979

Editor...... Rolf Meier...... 77 Meadowlands Dr.W ..224-1200
Addresses... .Andy Woodsworth.. 24-211l Montreal Rd... 741-2511 
Circulation..Barry Matthews...2237 Iris St........ 225-6600

WE CAME IN PEACE FOR ALL MANKIND Brian Burke
The Day the Eagle Landed

It was a typically hot July day, the kind of day I 
would spend outside. Instead I was indoors watching 
television on a Sunday! This was no ordinary summer day. 
From the TV came: 27,000 feet and Eagle was still "go"... 
21,000 feet...in approach phase, altitude 4200 feet...
"Go for landing"...540 feet...engine stop, then from 
Houston, "We copy you down, Eagle." a brief silence, 
filially, "Houston, Tranquility Base, here. The Eagle has 
landed." We made it! Man had finally made it to the moon. 
The time was 4:17 EDT and six and a half hours later the 
moment came that we had all been waiting for with the 
words "That's one small step for a man...one giant leap 
for mankind." At 10:54 pm EDT on July 20, 1969, a human 
was walking on the surface of the moon!
Ten Years After

A decade has passed since we watched the shadowy 
image of Neil Armstrong set foot on the lunar surface. In 
those ten years some people have become somewhat blase 
about space travel. Even by the end of the flight of 
Apollo 12, the second to the moon, many became bored with 
the subject. Everything was going very smoothly in the 
American space program and we lost interest until the 
calmly-spoken words, "Houston, we've got a problem."
Apollo 13 was in trouble. An explosion in the service 
module resulted in a sudden decrease in the life support 
systems. The landing had to be scrapped and the lunar



module used as a lifeboats People around the world 
watched and prayed for the Apollo 13 astronauts. Finally, 
after more than 80 hours of struggling for their lives, the 
three astronauts were safely back on the earth and the 
first disaster to occur during a mission in the American 
space program ended happily. The problem that occured 
aboard Apollo 13 was found and corrected and the remaining 
four Apollo flights took place as planned. The last 
manned flight to the moon, Apollo 17, was launched in 
December, 1972, six and a half years ago.

Since that time, numerous earth orbital missions have 
taken place, including the American-Soviet rendezvous and 
docking. The major event since that last flight to the 
moon was the placing into Earth orbit of Skylab in Kay, 1973. 
This was the first American space station. It was a place 
where astronauts worked for extended periods of time con
ducting experiments in a weightless environment. Although 
ten years ago this month we watched in awe as humans 
walked on the moon for the first time, I cannot help but 
feel a sense of disappointment as this month we watch 
Skylab coming to a fiery end as it plunges downward through 
the earth's atmosphere. There is a feeling that we have 
accomplished very little in the last ten years.
In the Beginning

Since this is the tenth anniversary of mankind's giant 
leap one might ask what event in the American space 
program was the most inspiring. I am sure many of us will 
say Apollo 11 and man's first steps on another celestial 
body was the greatest event of all and of course it was. 
However, there is a certain emotion I have for the flight of 
Apollo 8. The first scene of the earth rising over the 
stark lunar horizon came from Apollo 8. I will never 
forget Christmas Eve 1968. As we watched the earth from 
lunar orbit the astronauts of Apollo 8 read from Genesis,
"In the beginning, God created the heaven and the earth..." 
Earth looked so peaceful and yet...

The Future
Over the past few years the space program has been 

moving at a crawl. In 1969 many people were saying that 
a manned flight to Mars would probably occur in 1986 at the 
next favourable opposition of Mars. How naive and simple
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we were, or perhaps just optimistic. It now appears that 
any such flight will not occur for at least another two 
decades. Although it seems that the American space pro
gram has lacked continuity, the Shuttle Craft project 
should once again give it a sense of direction. It is now 
estimated that the Shuttle will become fully operational 
by 1983. The next step is no doubt to build a larger 
space station than Skylab and place it in a permanent earth 
orbit. Before we entertain thoughts of manned missions to 
other planets, a reusable shuttle capable of travelling 
between the earth and the moon must be a priority. Once 
this is accomplished the next priority would seem to be the 
need to establish research stations on the lunar surface.

Any attempt to go beyond the moon must only be con
sidered if it is to be a world effort, not just individual 
countries competing against one another. Too much is at 
stake for that. The time is long overdue that we live up 
to the words inscribed on the plaque left behind by the 
Apollo 11 astronauts: We Came in Peace for All Mankind.

# # # # # # # # #

OBSERVER'S GROUP MEETING - MAY 4
Mary Geekie and Renee Meyer

Chairman Robt Dick opened the meeting at 8:19 pm. He 
informed the group that the road to IRQ is now snow-free. 
He reminded the group of the key fees that are due. Rob 
also informed the group of the availability of slides of 
the Voyageur mission to Jupiter, $16 for 40 slides, and 
$12 for 30 slides of the moons. The address for the dis
tribution of these slides (US funds) is:

National Space Films Library 
Code VB-1
495 South Arroyo Parkway 
Pasadena, California 91105

Send $1 for postatge.
Pierre Lemay proceeded with the theme talk, dealing 

with the subject of fiberglassing a telescope tube. Pierre 
explained that the main reason for fiberglassing is to
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counteract moisture, and al8o to add strength. He concluded 
that although the job can be messy and smelly, one emerges 
from the project with a feeling of satisfaction and 
accomplishment. There is a saving of about 15% over the 
cost of a purchased fiberglass tube.

Frank Roy displayed a circuit which converts photo
meter current readings into frequency, for easy recording.

Ken Tapping discussed observing the sun with IRORI 
on a 75-cm wavelength. He commented that in April, the 
level of solar activity was falling and is now steady 
(May). The below-normal number of exploding areas on the 
sun indicates that the level of activity is falling.

Rolf Meier presented a 16-mm Konig eyepiece to Allen 
Cuda, for winning the 1978 deep sky contest.

Brian Burke gave the planet review for May. He 
stated that Uranus is at opposition on May 10 at a magni
tude of 5.7. The angular diameter will be 4" of arc.
This will make the moons of Uranus visible in a telescope.

Dave Pluto discussed the path of Fedosiewich. It 
appears as though certain predictions of the planet's 
path have been off by as much as 24 hours. Mr. Pluto 
requested more people to observe Fedosiewich and there
fore determine its path. He stated that IRO is the only 
local telescope large enough to observe this tiny planet.
Dave also told the group that Comet Meier is presently 
(May) in the morning sky. He also related predictions 
of the Soviet astronomer Velikovsky. Among his now 
accurate predictions are the prospects of volcanoes on 
Jupiter's satellites and the existence of a ring around 
Jupiter. Photos of Cygnus were also displayed by Dave.

Ken Tapping informed the group of a recent BAA 
circular.

Eric Stewart displayed a splendid aurora slide.
Rob Dick adjourned the meeting at 10:07:31 pm (Q: 

accurate? A: very!)

# # # # # # # # #

Start watching for Perseid meteors this month. The 
maximum of this shower takes place on August 12. This 
is 5 days after full moon, so the early evening hours 
should give the best views on that date.
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OBSERVER'S GROUP MEETING - JUNE 1
Mary Geekie and Renee Meyer

Chairman Robt Dick opened the meeting at 8;21 pm, with 
62 people in attendance, 16% of them being non-members.
Robt informed the group that the road to IRQ is now snow- 
free. Also, the Aero-Ektar objective at IRO has now been 
repaired by way of Fred Lossing, Ted Bean, and the NRC 
optics group. From April 18 to 28 the Ottawa Centre of the 
RASC had a display set up in the Merivale Mall to 
commemorate the mall's 2nd anniversary. Pierre Lemay 
brought his l2½-inch telescope and other boards for display. 
Special thanks go to Pierre, Art Fraser, and Brian Burke 
for helping in the display.

Mike Roney proceeded to give an extremely interesting 
summary of the General Assembly activities held on the long 
weekend of May 18 to 21. Details concerning the General 
Assembly can be read in the June issue of Astronotes.

Ken Tapping told the group that the IRORI is in the 
process of undergoing ramifications and modifications to 
increase the flexibility of the radio telescope. The 
IRORI will be back "on the line" soon. Also, Ken Tapping 
and solar coordinator Barry Matthews are setting up a joint 
solar project which will be open to all interested observers. 
They plan to collect from different people, and correlate 
observations of solar flares, prominences, sunspots, 
aurorae, and all things under the sun connected with solar 
activity in order to establish information about these 
incidents. Hopefully, a series of articles in Astronotes 
will be published.

Rob McCallum talked to the group about observing 
projects with specific goals and involving a sense of 
accomplishment. He specifically dealt with the fiel of 
variable star observing. Using a slide, he pointed out how 
to estimate variable star magnitudes. Also, he demonstra
ted how to construct life curbes. Rob requested assistance 
in observing Chi Cygni this summer. For more information, 
contact Rob McCallum.

Dwarf Cepheids gave an informative talk on Doug Welch.
As Doug's period is, at maximum, 3 hours, one requires 
hundreds of observations a night (these observations must 
be made every 2 to 5 minutes) in order to plot a light 
body curve. In other words, this is instant astronomy: 
ready in 5 minutes! Doug suggested two particular variable
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stars to be observed: XX Cygni, with a magnitude of 11.7, 
and CX Aquarii with a magnitude of 10.8. Absolutely 
accurate timing is necessary in observing these stars as 
they have to be corrected for light travel time. These 
observations will help to iron out the bugs (how inhumane) 
in the dwarf cepheid program being prepared for the AAVSO 
by Doug.

Brian Burke informed the group that Neptune came to 
opposition on Renee's birthday (coincidence? maybe). On 
June 22, an occultation of Aldebaran took place. It began 
at 1:01 pm with a position angle of 84° and reappeared 
with a position angle of 261° at 2:16 pm (How complicated 
and electric!)

Stone Matt (one of the disadvantages of being recorders 
is not remembering names) displayed excellent slides con
cerning the GA.

Ken Tapping related an interesting visual phenomenon 
to the group. Apparently the and a group of astounded 
people near London, England had witnessed the reentry of 
a Russian cosmos (spy) satellite. Watch out for Skylab,
Ken!

Pierre Lemay is preparing an article for a Montreal 
magazine concerning the history of the Ottawa Centre and 
Quiet Site. On a recent excursion to Quiet Site, Pierre 
was interrogated by a swarm of killer bees, only to be 
greeted by security guards the size of doorknobs. Or was 
it the other way around?

Rolf Meier displayed some excellent, astounding, good 
slides of the moon and Jupiter (K-25) and deep sky objects 
(E=mc2 or 160).

Sharon Godkin and Doug Stewart presented some out
standing aurora slides.

Rob Dick adjourned the meeting at 10:06:27 (Q: 
accurate? A: No!)

THE SOLAR PROJECT Ken Tapping
The relationship between the sun and the earth is 

very comples. The sun radiates a complicated, time-varying 
spectrum of electromagnetic waves and particles which 
produce many secondary effects at the earth. Observations 
of the emissions from the sun and the solar-related con-
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sequences on the earth provide many clues in the detective 
work of trying to deduce what is going on. This type of 
work is not the exclusive province of the professional but 
is well within the reach of amateurs who work methodically 
and are willing to think carefully about what they are 
doing.

During the February, 1979 solar eclipse, members of 
the Ottawa Centre of the RASC and the Ottawa Amateur Radio 
Club joined forces in cooperative experiments aimed at 
studying the eclipse and some its terrestrial consequences. 
Radio telescopes in Ottawa and at IRO were used to monitor 
the changes in the radio emission from the sun during the 
eclipse. By measuring the strengths of the signal re
ceived from the distant short-wave stations it was possible 
to detect changes in the ionization levels in the iono
sphere as the moon occulted the sun, the source of the 
ionizing radiation. Two people, both radio amateurs, one 
of whom is a member of the RASC, constructed and operated 
an ionospheric sounder, a special, vertically-looking 
radar, to obtain further information about the structural 
changes in the ionosphere produced by the solar eclipse. 
Analysis of the results is by no means complete. A lot of 
information has been obtained," and a lot of enjoyment, too!

It was suggested after the eclipse that the coopera
tive work be continued and possible expanded. This article 
is intended to explain what the project is all about and 
to be an invitation for more participants to join. Con
tributions can  be made by groups or by individuals, experts 
or absolute beginners; the only requirement is that a 
serious attempt be made to conduct the observations sys
tematically. The data can be of any solar-associated 
phenomenon. Anyone requiring information on how to conduct 
observations or on the types of things to observe can 
contact Rob Dick, Barry Matthews, Frank Roy, or myself.

The project will operate as follows: Observers will 
submit their observations to a central pool. They can be 
handed in at any Observer’s Group meeting to Barry, Frank, 
or myself. Any contributor can draw on any of the data in 
the pool for any investigation he or she might be carrying 
out. Reports of the collated data may be published 
periodically in Astronotes and elsewhere. Meetings and 
workshops will be held as necessary or requested.

The sun may be observed in many ways, some of which 
are very simple, yet all observations are useful. Sunspots
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are easy to observe and are obvious visual labels which 
identify the active solar regions, h e sources of flare 
events and the high-energy particle streams which cause 
the aurorae and other events. H-alpha filter or spectro- 
helioscope owners will be able to detect the flares and 
surge events as they occur. White-light flares are some
times observed.

There are now two other amateur radio telescopes in 
Ottawa, as well as the IRO system at Almonte. The sun is 
regularly monitored for as long as it is above the horizon.

Aurorae are spectacular events which indicate the 
arrival of the charged particles to the earth. Amateur 
radio enthusiasts regularly use the aurorae as "mirrors” in 
long-distance VHF communications and can detect aurorae 
which are too faint to see, through clouds or in daylight. 
Simple amateur-built magnetometers can detect the dis
ruptions in the earth's magnetic field caused by solar 
activity, and the basic short-wave receiver is a pwerful 
tool for monitoring what the sun is doing to the ionosphere.

In following articles, observations and hardware will 
be discussed, along with some of the background science.

Solar observations of any type are wanted. Just bring 
them along to the Observer's Group meetings.

For more infromation, contact Barry Matthews, Frank 
Roy, or Ken Tapping.

# # # # # # # # #

RADIO ASTRONOMY REPORT Ken Tapping
There are two amateur radio telescopes in the Ottawa 

operating now, apart from the one at IRO. Jim Zillinsky, 
one of the most active participants in the IRO radio 
telescope project, has built a radio interferometer which 
is now regularly observing the sun at a frequency of 
240 MHz.

The solar part of the centre's radio astronomy pro
gram is now integrated into the solar project. The non- 
solar part of the program will be under way again with 
the improvements to the IRO radio telescope complete. In 
August we hope to have a radio telescope workshop at IRO, 
with demonstrations and observations of radio sources.

# # # # # # # # #
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OBSERVING LUNAR OCCULTATIONS USING A PHOTOELECTRIC 
PHOTOMETER

by Brian Burke

ERRATA Part 1
In last month's Astronotes the diagrams on page 10 

were reversed. Figure 2a should be the bottom diagram 
and Figure 2b is the graph occupying the top half of the 
page.

Part 2
The Fresnel Diffraction Pattern

Before describing some of the features of Figure 2b 
it is necessary to explain the coordinates of the graph.
The horizontal coordinate is simply the distance from the 
moon measured in metres. Prior to the disappearance of the 
star the distance is positive, that is, to the east of the 
moon as shown in Figure 1. Therefore, at the moment of 
the occultation the star is in line with the moon's limb 
as seen from the earth and thus this is the zero point and 
of course the negative distance is behind the moon in its 
shadow. The vertical coordinate is a measure of the light 
intensity in relative terms. In other words, the output 
of the photometer is normalized so that before the fringes 
become noticeable this reading is called 1.0. This 
corresponds to the "gray" area on the extreme left of 
Figure 2a. Therefore, by doing this, the values of the 
maxima and minima can be determined in terms of percentages 
above and below the value for the "gray" region by just 
looking at the graph.

The angular size of a star can be determined from the 
Fresnel diffraction pattern as illustrated in Figure 2b.
For a point source the zero-order maximum will be at the 
137% level, or 1.37 as shown in the graph, and the first 
order maximum will have a value of 120%, The zero and first 
order minima will be at the 78% and 85% levels respectively. 
However, as the angular diameter of a star increases, the 
diffraction pattern becomes distorted. This distortion is 
most noticeable in the finer fringes and becomes obvious in 
the larger fringes once the star has a large angular size. 
Finally, for stars that have an angular diameter of 0.015" 
the fringe pattern all but disappears. For stars much 
larger than this only a gradual fading of its light would
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be observed until it disappeared.
Another interesting feature of the Fresnel diffraction 

pattern is that at the moment of disappearance, that is, 
when the star's distance from the edge of the geometrical 
shadow is zero, the intensity is not zero but rather has 
dropped to the 25% level. The reason for this is that 
since half the wavefront is obstructed by the moon's 
limb, the amplitude of the star's light is halved and the 
intensity or irradiance decreases to one quarter. That is 
to say the irradiance is proportional to the square of the 
amplitude of the electric field. The equation for this is:

(4)

where c is the speed of light and ε0 is the permittivity 
of free space.

Detecting Spectroscopic Binaries

The use of a photometer in lunar occultation 
observations enables one to observe and possibly discover 
spectroscopic binary stars. A spectroscopic binary star 
system is one in which the components are so close together 
that in most cases they cannot be resolved visually. 
However, by studying the star's spectral lines will reveal 
if there is more than one component. Lunar occultations 
of such star systems will also reveal their duplicity and 
in some cases multiple star systems have been discovered in 
this way. The occultation of a double star produces a 
somewhat different Fresnel diffraction pattern. Since the 
resultant pattern consists of overlapping diffraction 
fringes, only a computer can give a complete analysis, but 
the fact that more that one component is present shows it
self in a second drop in the intensity. An example of this 
will be illustrated later.

If only one station on the earth observes an 
occultation of a double star, then the separation of the 
components that is obtained from the diffraction pattern 
is the vector separation. This is simply the separation 
in the direction of fringe passage or the direction in 
which the moon is moving. In order to get a value for the 
actual angular separation of the components then the 
occultation must be observed from a second station on the 
earth. Since these two stations are at different geo
graphical locations then the double star will disappear
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Figure 3: To be able to obtain the actual angular 
separation between the components it is necessary to ob
serve the occultation of a double star from two different 
stations on the earth. The above illustration shows the 
set of values involved for each station. Since the double 
star is observed to disappear at different position 
angles, then the vector separation of the components is 
different and this allows for the calculation of the 
angular separation. The method of combining the above 
observations is illustrated in Figure 4.
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Figure 4 : The problem with observing the occultation of a 
spectroscopic binary from just one station is illustrated 
in the above diagram. The solid line represents the lunar 
limb and it is occulting the first star. A few milli
seconds later the moon's limb, represented by the broken 
line, will occult the second star. With just one observa
tion the second star could be anywhere along the broken 
line, giving the vector separation only. However, with 
two observations the location of star 2 with respect to 
star 1 can be found and the angular separation of the con- 
ponents calculated. The calculations involved are simple. 
First the vector separations v1 and v2 are calculated and 
expressed in terms of seconds of arc. Now, since v1 and v2 
are known and so is the angle between them, the angular 
separation of the components can be calculated by using the 
law of cosines.
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at different position angle" on the lunar limb. There
fore, the vector separation will be different and by com
bining the two observations the angular separation of the 
components can be calculated. Figure 3 illustrates the 
situation and the different set of values that are involved 
for each station on the earth. Figure 4 clarifies this by 
combining the two observations. Examples of occultation 
observations will be shown in Part 3. Also in Part 3, I 
will briefly discuss instrumentation and some of the prob
lems that are encountered in photometer observations of 
lunar occultations.

# # # # # # # # #

"TIME" Frank Roy
On June 3/4 I observed the Tau Herculids from my 

place in Gatineau. The night was clear although the south 
and east horizons were obscured by the lights of Ottawa 
and Hull. Limiting magnitude was 5.5 at the zenith. The 
Tau Herculids are characterized by their low velocity,
15 km/sec. It is, in fact, the third-slowest shower, after 
the Pegasids and the December Phoenicids. I saw a total of
5 meteors from 23:10 EST to 01:11, 3 of them being Tau 
Herculids. I noted that all the shower meteors were 
brighter than magnitude 3 and very slow.

I also observed on the night of May 18/19 and 
June 16/17, plotting all my meteors.

June 16/17 was the maximum for the June Lyrids, a 
recently-discovered (1969) shower with a ZHR of 10. I saw
6 meteors in one hour of observations. All my meteors 
were plotted at IRO, 2 being June Lyrids.

I don' know of anybody observing out there, but I can 
supply meteor charts, shower radiants, or even advice, so 
please call me at 568-6489.

Watch for the S. Delta Aquarids, July 29, ZHR 38.

Articles for the August issue of Astronotes cure due 
by July 20. I remember.

# # # # # # # # #
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RADIO TELESCOPE REPORT Ken Tapping
Visitors to IRO will notice aht the electronics have 

been removed from the radio telescope rack. This has been 
done so that work can be done to eliminate the various 
troubles which appeared while the instrument was teseted 
during the winter. There are three main problems: 1) the 
sensitivity of the radio telescope has gradually degraded 
and now falls far short of the desired performance; 2) we 
are receiving too many unwanted signals of non-cosmic 
origin; and 3) the beamwidth of the antennas is broader 
in right ascension than it should be. The latter indicates 
possible phasing and cross-coupling problems in the 16 
dipoles which are used to collect the signals along the 
focal plane of each parabolic cylinder.

As a solution to problem 1), Frank Roy is testing the 
RF amplifiers and carrying out modifications as necessary. 
Four amplifiers are required; at the moment three are 
working satisfactorily on the bench. In order to get the 
ful value from this work, Rob Dick and myself are working 
on improvements to the mixer/intermediate—frequency pre
amplifier module.

The second problem should be largely solved by the 
solutions to problem 1), but as additiona insurance, 
filters are being constructed which will be used to prevent 
unwanted signals from reaching the receiver. In order to 
carefull define the band of frequencies which will be used 
to make the measurements, Frank Roy has built a 6-pole 
intermediate frequency filter which has now been set up 
and is now ready for use.

The improved receiver will be used to evaluate the 
antenna problems and appropriate adjustments and notifica
tions will then be carried out.

It is hoped that the work described will be complete 
within the next month or so and the system will once again 
be available for use by members of the centre.

# # # # # # # # #

A favourable elongation of Mercury takes place on 
July 3. The planet will be visible for about two weeks 
on either side of that date just after sunset.
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