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ECLIPSE 1976 Rob Dick
New moon occurred on October 23. For those who lived 

in SE Australia, or those who managed to travel there,the 
moment of new moon would be marked by the total eclipse of 
the sun.

On the morning of the 23'rd, I was with two ex-Ottawa 
members, Ken Hewitt-White and Allen Miller and four others 
of Vancouver. The place was Hamilton, 250 km west of 
Melbourne. The sky was cloudy. The only way we could know 
where to go to find clear sky was to hear which race tracks 
were dry on the radio!

Ken and myself raced off to the local aerodrome to 
hear if they had any news of cloud cover in the local area. 
When we arrived we were greeted by about 100 police and 
demonstrators. They were anxiously awaiting the arrival of 
the popular Prime Minister of Indonesia. Otherwise the 
terminal was deserted. The pilot for the police told us 
that east was overcast while west may be clearing with a 
front moving through it.

We loaded up and headed for Mt. Gambler, arriving at 
about 2 pm (eclipse was to occur at about 4:40 pm). It 
looked promising but,as we began eating lunch,the high 
cirius cloud moved in followed shortly thereafter by low 
cumulus.

Again we loaded up and pressed west...to the coast.
It was completely overcast. We now began to panic for it 
was almost 3 pm.

We turned east back to Mt. Gambler. In our panic we 
took a few wrong roads, wasting time and fuel. The car 
in which Allen Miller was riding was almost out of gas. We 
reached the western foot of Mt. Gambler when we next saw 
the sun. The "northwestern" horizon was good and there was 
sufficient room to pull off the road and set up. The time 
was about 3:40. The partial phases had already started.

In 15 minutes the scopes were set up and we were ready



to let fate take its toll.
At 4 pm Allen began to take movies of the partial 

phases. He pulled the trigger. Nothing happened. He 
pulled it again. Again nothing happened. The batteries 
were dead! He became very displeased. I am sure he could 
have been heard for at least a quarter mile.

Allen had brought his 6" f/4 and Dave Hurd had a small 
refractor and telephoto lens.

Clouds came and clouds went. They came again and went 
again. By the time 4:40 came around there was high cirius 
and 8/10 scattered cumulus. Fortunately for us, the sun was 
in a small window at second contact.

Due to the cirius cloud,no shadow bands were seen.
But the cloud did turn colours as the total phase approach
ed. At totality,the horizon was a washed out brownish-red.

We did not see the approach of the shadow but, at the 
end, I believe I saw it pass over us.

Out of the possible 3:10 we "saw" about 2:30. A 
section in the middle was blocked out by some of the 
cumulus.

During totality several very large prominences were 
clearly visible. Two of them appeared to be loops. The 
diamond ring passed very quickly, and as a result few of 
us were able to catch the diamond ring. Three of us seemed 
to have captured Baily's Beads.

It was too cloudy to notice any bright stars or 
planets in the area.*

With the abruptness of "night", the animals of the 
nearby farms and other wild life were taken by suprise.
Cows mooed and laid down, horses neighed and cockatoos cried 
as they usually do at sunset and sunrise, before and after 
the eclipse. The sudden darkening frightened a neighbor's 
dog. We found him (or did he find us) walking along the 
side of the road, shivering.

We stayed at Mt. Gambler for the night where we met 
some Americans and other Canadians. They only got 10 to 
30 seconds. We also met a group of Japanese. They too 
only got 30 seconds. Later on, after several bottles of 
wine, one of the Japanese and his wife entertained us with 
several Japanese songs.

The friendship that we shared that evening, even
though we had varying successes, I hope I will never forget.
It is times like that, that make the event complete and 
the trouble is forgotten.

See you in 1979 in Brandon, Manitoba.
(Next month - The Sky From -32°, I came back?)
* Low lying fog, maybe? - ed.



OBSERVERS' GROUP MEETING - OCT 1 Jim Hayes
With many new faces in the audience, Art Fraser 

informed us of coming events.
Pierre Lemay presented the evening's theme talk, 

"Plasma Physics". Pierre pointed out, in his well- 
researched talk, that about ninety-nine percent of the 
universe is in the form of the fourth state of matter.

Doug Welch, "Vice Chairman for a day", headed the 
observational section of the meeting, introducing Cathy 
Hall.

Cathy brought news that Toronto members will be coming 
to the Carleton Physics Conference next week. Cathy also 
has observed a white spot (with dimensions of those of the 
red one) on the planet Jupiter*. In spite of swearing 
seriousness, everyone believed her intention to be to 
draw a happy face.

Rick Wagner described a quasar project for the 16", 
suggested by recent lecturer, Paul Feldman.

Brian Burke disclosed details of the Carleton Under
graduate Physics Conference, which hosts such speakers as 
Gerhard Herzberg and John Wheeler.

Barry Matthews informed everyone of the good business 
the equipment library is doing.

Doug Welch talked about asteroids, an occultation in 
the Pleiades, then "pleaded" for observations of RZ Cass.

John Hache briefly mentioned three coming meteor 
showers (one per month).

Rolf Meier informed everyone of the coming star party 
-Oct. 22/23 - new moon and the Orionids.

Rob Dick mentioned the Messier Race, waited a few days, 
and then went south to the Australian solar eclipse.

Rob McCallum headed what turned out to be a discussion 
of new meteor report forms.

Peter MacKinnon (recently married) updated us on the 
N.M.O. relocation prospects.

Chris Martin asked Doug Welch when he was getting 
married!..."At our next meeting"...Be there. Aloha.

OBSERVERS' GROUP MEETING -NOV 5 Jim Hayes
Art Fraser, still acting chairman, informed us of 

coming talks and events. A clear outline (hope the skies 
are the same) aquainted people with what will be happening
* That must have been an interesting field trip! -ed.



in the sky, shortly (as opposed to what has already passed 
in the sky, longly). It's marvelous to see so many new 
faces in the group.

Doug Welch told us about a partial penumbral eclipse, 
due within only twenty-four hours.

Rick Wagner presented an interesting talk on "Telescope 
Design Problems". Why don't more of us make telescopes?

Barry Matthews crawled through a portion of his heaping 
collection of semi-binoculars in a very well presented talk 
on binoculars. Barry covered the buying (quality, aperature 
techniques, precautions) of binoculars. These tips from a 
man with experience have, I'm sure, revealed the under
estimated value of binoculars in amateur astronomy.

Brian Stokoe introduced Cathy Hall, to begin the 
Observers' section of the meeting.

Cathy quickly informed us of the coming Fall Crafts 
Fair, Nov. 14, and N.M.O. star party, Nov. 19. Some day 
Cathy will learn how to write noiselessly with chalk.

Doug Welch showed his light curve for Nova Vulpecula 
(1976) and talked about asteroid Collinder 399. Error in 
the period of variable star RZ Cass is still off by about 
two seconds due to lack of observations.

Brian Stokoe showed moon, planet-satellite slides, then 
projected a nice shot of "the Great Globular".

Peter MacKinnon discussed the relation of the last and 
coming center talks, skimmed over new information of the 
on/off quality now attributed to the 11 year solar cycle, 
and mentioned another coming talk by Dr. Reid.

Brian Stokoe announced that Peter Ryback's group at 
Cobalt has received a Wintario grant for their new telescope 
We look to this prospect in hope for the moving to the 16".

Nominations were held with the following results:
Chairman: Art Fraser Solar: Jim Hayes
Vice Chairman: Barry Matthews Meteors: Rob McCallum

Jim Hayes Rolf Meier
Hospitality: Ken Perrins Lunar and Planetary: 

Brian Burke 
Brian StokoeDeep Sky: Rob Dick

Rolf Meier 
Brian Stokoe 
Rick Wagner Recorder: John Hache

Kathy Williams 
Chris Martin

New Members: Barry Mathews

Variables: Pierre Lemay

Elections will be held next month.



RECENT IAU CIRCULARS Art Fraser
The flow of circulars has increased, although the 

most interesting items did not arrive in time for the 
November issue of Astronotes.

Circular 2997 announces the discovery, on Oct. 21, by 
Mr. G.E.D. Alcock of Peterborough, England, of a 6.5 
magnitude nova in the constellation of Vulpecula at R.A. 
19h 27m , DEC. 20° 21' north, almost on the galactic 
equator. This was Mr. Alcock's fourth nova discovery. 
Spectrograms obtained at the Lick Observatory on Oct. 22 
showed that the nova was near maximum. The coordinates of 
the nova correspond with those of a blue star, of photo
graphic magnitude 18.3, on t h e  Palomar Sky Survey plates 
and polarization measurements indicate that the nova is at 
a distance of 1800 parsecs (5,872 ly) (C. 2998). The 
expansion velocity of the gases ejected from the star is 
920 km/s (C. 3000). By Nov. 5 the nova had diminished in 
brightness to magnitude 9.0.

Do you remember θ Orionls A, one of the stars in the 
Trapezium of the Orion Nebula (M42)? Last December it was 
discovered to be an eclipsing binary, but the orbital 
period was in doubt (see January and March 1976 Astronotes 
for details). Circular 3004 announces that the period of 
this eclipsing binary is 65.43 days, one third of what had 
previously been supposed. Eclipses were observed on Feb. 9, 
Apr. 14, Aug. 23, and Oct. 27.

A fast moving object, given the identifying number 
1976UA, was detected photographically on Oct.22 in Pegasus 
and on Oct. 25 in Pisces. Provisional elements for the 
object indicate an approach to within 0.01 AU of the Earth 
on Oct. 20 (C. 2999). On Oct. 22 its magnitude was 12.5.

Finally, I would like to deviate from the circular 
news and thank the people who helped with the astronomical 
display at the Craft Fair in the Sunnyside Firehall on 
Nov. 14. Special thanks goes to Jim Hayes who stayed at 
the information table from 10:30 AM to 8 PM. I don’t think 
he ever did get his electronics and physics assignments 
finished. Thanks also goes to Cathy Hall, Brian Burke,
John Hache, and Chris Martin. These people found time in 
their busy schedules to help with the display. I would 
also like to thank Rick Wagner and Mrs. Grey who provided 
transportation for the table and display panels to and from 
the firehall, respectively. To judge the success of the 
display, about 25 to 30 info. sheets and 7 Beginners' Pack
ages were sold. Interesting and interested people were 
talked to, and one small boy returned 3 times for more.



MULTIPLE STAR SYSTEMS J.M.M. Greenshields
Many stars, daring the process of evolution and 

development form doable, triple, or multiple systems in 
which the individual stars orbit around each other. It is 
assumed that no less than 30 % and maybe more than 50 % of 
the stars form multiple systems with periods of revolution 
from several hours to thousands of years. Periods of 
revolution are dependent upon the masses and separation of 
the stars concerned.

In some instances the members of a multiple system are 
so close together that they are inseparable to the eye and 
they cannot be detected as separate upon a photographic 
plate. In cases like this the multiplicity may be detected 
through spectrographic observations. Due to the orbital 
motions of the stars their line of sight velocities are 
unequal and time variable.

At a given moment in a system's motion,one star is 
approaching the point of observation and the other is 
receding. This causes differences in the spectra of the 
stars and the Doppler Effect is noticed in a small displace
ment in the spectral lines of the star in relation to the 
other.

Through the systematic measurement of Doppler.Shifts 
as they vary with time, the multiplicity of a system can be 
ascertained, the basics of the orbits can be calculated, 
and information on the masses of the components can be 
obtained. Close double stars of this type are called 
Spectroscopic Binaries.

The elements of a multiple system usually orbit within 
the same plane but the orientation of these planes is 
random in relation to the galaxy. Some may be perpendicular 
to the Galactic Plane but any relation to it can exist.

It is therefore concluded that it is an extremely rare 
event for an orbital plane to coincide with the line of 
sight but if this does occur,it is then possible to observe 
the eclipse of one star by another. Since the components 
cannot be seen as separate entities, the only observable 
effect is a periodic fluctuation in the brightness of the 
star system. As the eclipse begins,a drop in luminosity 
occurs and as it ends the star will recover its usual 
luminosity. By plotting the "Brightness Curve" of the 
eclipse, important conclusions can be deduced. These are 
the diameters of the stars and the basic parameters of the 
orbit.

A good example of an eclipsing binary of this sort is



the Algol system that is located in the constellation of 
Perseus. The eclipse occurs every three days and as the 
dimm e r  companion of the system partially eclipses the 
brighter star, the brightness of Algol drops by more than 
fifty per cent. This effect is visible to the naked eye 
and it was as a result of this that the Ancients called 
Algol the "Demon Star".

In spectroscopic and eclipsing binaries, the member 
stars of the system are situated in close proximity to 
each other. In some cases their surfaces can be in 
physical contact and in some cases tidal action will bring 
material from one star to the other. The material that is 
being drawn from one star to the next is luminous. In a 
majority of cases,such systems are enclosed in envelope 
of rarefied gasses. Such a process cannot be observed 
visually and knowledge of them can only be obtained from 
the brightness and spectra of the stars concerned.

It seems possible that most nova occur in closely 
related binary stars. During a nova explosion the luminos
ity of the star will increase but such an increase will 
not equal that of a supernovae. The mass of material 
expelled during the course of a nova explosion will be 10-4 
to 10-5 of the mass of the sun. It is apparent that the 
presence of a stellar neighbor in close proximity with a 
star will interfere with the normal evolution of it.
Thusly, as the radius of a star in that situation increases, 
instabilities will occur which will lead to repeated, if 
not periodic explosions of stellar material.

The masses of binary systems are usually similar but 
in some cases one component can be more than ten times the 
size of the other. Their relative luminosities will differ 
by an extremely large degree.

Some members of multiple star systems can be of such a 
small size that their luminosity is insignificant, and as 
such it is impossible to detect them visually, even with 
a large telescope or spectrometer. However, if the under- 
luminous objects are far enough away from the primary star, 
the existence of and properties of such "invisible" objects 
can be ascertained.

The primary object will have its Proper Motion in 
relation to the fixed background of stars but if there is 
an underluminous companion to the primary, the primary will 
have a small periodic motion about the center of mass of 
the star system.

The end result of accumulated observations will be a 
wavy line showing the stars course in relation to the back



ground of stars. This method of deduction is reliable for 
relatively nearby stars;but, the farther the system under 
observation is away from the observing point,the harder it 
becomes to detect changes in the Proper Motion of a star.

However, a planet of sufficient mass may cause the 
same changes in the "Apparent Motion" that the companion 
star does and some clarification may be necessary at this 
point.

The difference between Dark Companion Stars and Giant 
Planets is not absolute. Both are gaseous spheres that 
are bound together by gravitational forces and they are 
mainly composed of hydrogen and helium. If the mass of 
Jupiter was increased by a factor of five, it would result 
in an increased temperature at its central region and it 
would begin to feebly radiate in the visible spectrum. As 
a result, Jupiter times Five would become a dim Red Dwarf 
with surface temperatures ranging from 1000 to 2000 degrees 
Kelvin.

To clarify the idea of looking for companion stars or 
planets, it is feasible at this time to create a hypothetical 
situation by which we are looking for companions to a star 
that lies at a distance of 33 light years from Sol.

Let it be assumed that a star of similar characteristics 
to ours lies at a distance of 33 l.y. from Sol. A planet 
revolves around this star at a distance of 5.2 A.U. and it 
is roughly of the same size and mass of Jupiter. It is 
also to be noted that the planet lies within the same
orbital plane as that of the Earth.

There are three means by which we can detect our 
hypothetical planet: One, by periodic fluctuations in the
proper motion of the star; two, by the use of the spectro
scopic method; and three, by use of the photometric method.

Periodic fluctuations were used to locate Van de Kamps 
planet. In any case, the period of perturbation would be 
the same as the period of revolution of the planet. In 
this case: 11.9 years. The periodic motion is due to the 
fact that the star will move in am elliptical path, due to 
gravitational influences exerted, about the center of the 
star/plan et system. This orbital motion will affect the 
Stellar Proper Motion. Due to the fact that the star will
be at least 1000 times the mass of the planetary body, the
center of gravity will be in close proximity to the star.
As a result, amplification of the periodic motion will be 
very small.

The second method of detecting our hypothetical planet 
is through the use of spectroscopy. The actions of the



star's planetary companion will result in periodic 
variations in the star's velocity along the line of Bight. 
Since the star will be either pulling away or moving 
toward us, the oscillation period of the radial velocities 
will be equal to the revolution of our planet. This data 
is obtained through analysis of the Doppler Shift at 
different times through the period of observation.

The third way of detecting our planet would be through 
the use of the photometric method. This is a measure of 
the brightness of the star. Under the assumption that the 
orbital plane of the star is equal to that of our Earth's, 
a rather rare occurrence, the planet will be projected onto 
the surface of the star as it passes between it and our 
observation point. It can be seen that the planet will be 
detected every 11.9 years(its period of orbit) assuming 
that two conditions have been fulfilled: 1, the orbital 
plane of it's system is equal to ours;and 2, we are looking 
at the right time. As the planet passes in front of the 
star, its brightness will be diminished. To be more exact, 
the flux of radiation, as measured from the Earth, will 
drop by a detectable amount.

In example, if a Jovian sized planet passed in front 
of a star similar to Sol, the star's luminosity would be 
decreased by about .01 stellar magnitudes, and this is 
easily measured with existing instruments of Earth.

This method works in principle, but due to the random 
distribution of planes of planetary orbits, the detection 
of an orbiting body with that method would be largely 
coincidental.

Even with a lamentable lack of data concerning extra
solar star systems, which is hindering our confirmation of 
proposed hypothesis, it is safe to assume that stellar 
multiplicity and planetary systems are different aspects of 
the same phenomenon. According to confirmed observations, 
the average distance between the stars of a binary system 
is 20 A.U. This is close to the dimensions of our solar 
system.

How do multiple systems arise? In the past, theories 
have been advanced which show a single star splitting into 
a binary. The cause was supposed to be the rapid rotation 
of the parent body. Due to centrifugal forces, the star's 
surface would begin to be stretched outwards from its 
original spherical shape. Under ideal conditions a rapidly 
rotating body takes on a pear shaped form. As it increases 
its rotational speed,instability is established and it 
splits into two components. Each of the two components



would rotate at a speed slower than that of the original 
parent body. It is unfortunate that this hypothesis does 
not account for all observations.

Another theory is known as the entrapment theory.
With this, two stars that are pursuing a random course 
encounter each other and due to gravitic influences, they 
form a binary system. The process is mathematically 
possible but its probability is small and it is contradicted 
by many observations. It cannot explain why quadruple 
systems are formed in their characteristic two by two 
pattern.

Information gathered during the past two decades 
indicates that multiple stars are coeval. They are formed 
out of the gas and dust of the interstellar medium at 
roughly the same times. From similar condensations,entire 
star groups, clusters, and associations are formed. 
Observations of specific star systems indicate that there 
is basis in fact for this theory.

In some cases one component will be a hot, main 
sequence star and the other will be a red, cold supergiant. 
It is safe to conclude that the masses of the two stars 
were initially different and that the supergiant is the 
product of the more rapid evolution of the more massive 
component.

In conclusion, multiple star systems appear to be 
formed simultaneously. If the formation of planetary 
systems can be established as being similar, it will be 
safe to conclude that planets are coeval with their primary 
stars.

# # # # # # # # #

NEXT MAIN CENTER MEETING
The next Main Center meeting will be on Wednesday, 

December 8, at 8:15 pm. It is a film night, with the films 
"Solar Atmosphere", "The Invisible Universe" and 
"Explorations in Technology and Science" - the last is a 
computer generated film, some of which were seen at recent 
General Assemblies.

Deadline for the January, 1977 (first in '77) issue 
of Astronotes Is December 17, due to the Christmas Holidays 
occurring near the usual deadline.
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