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EDITORIAL
A new slate of coordinators was elected at the December 2 

Observer's group meeting. Since some of these people may be new to 
their position, let me remind them of their duties. Primarily, they 
should stimulate interest in their particular field of coordinatorship. 
The best way to do this is through communication, namely by writing 
articles for Astronotes and giving short talks at meetings. Of course, it 
will be quickly pointed out that some of our past coordinators didn't 
do this too often, but that is why they are no longer coordinators. 
Once interest has been stimulated among the membership, the coor
dinators should be prepared to answer questions, provide advice, and 
accept observations in their field. What to do with the observations? 
Submit them to Astronotes!

Complaints have been increasing lately about apparent spelling or 
typing errors in Astronotes. Well, in most cases the error can be spot
ted by the reader and there is no serious change in meaning. An 
exception is last month's issue where the photograph of the Horse- 
head Nebula was attributed to a 4-cm telescope. It was in fact our 40- 
cm (16-inch) telescope. Cause of these errors? Somewhere along the 
line it is human error in transcribing from one page to another. Our 
final typing at The Citizen is out of our control, and almost anything 
can happen there. Hopefully, those involved (including the editor) will 
take more care in their work. Nevertheless, you readers would be 
shocked at the ignorant grammar and spelling of some of our contri
butors, should it ever go uncorrected.

One final complaint, and that is the weather (or should I say cli
mate?). We all know that Ottawa is cold in the winter, but the cloudy 
weather this fall has just been ridiculous. When it occasionally clears, it 
is very cold. The only danger is that those less motivated will use this 
as an excuse for not observing.
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DOUBLES, ANYONE?
Barry Matthews

The study of double stars has been actively pursued for over 300 
years, since G. B. Riccioli observed the first telescopic star pair. This 
observation was followed by many great astronomers such as Aitken, 
Burnham, Dawes, Herschel, Struve, and Worley, who dedicated their 
life to the study of double stars.

I know, what can amateurs do to follow this class of astronomers? 
It is not my intention to have amateurs compete with them, but rather 
to follow and learn from these Greats. In this article I will be suggest
ing a program of observations to demonstrate "Dawes' Limit", find you 
way through the constellations, and train your eye to observe.

First, Dawes' Limit; using the table below, you can determine 
which doubles you can expect to split.

Ojective size Dawes' Limit Faintest Star
1-inch 4.5 arc-sec 6.0 mag.
2 2.3 10.3
3 1.5 11.2
4 1.1 11.8
4.25 1.0 11.9
5 .91 12.3
6 .76 12.7
8 .57 13.3

10 .46 13.8
12.5 .35 14.2
16 .29 14.9
20 .23 15.4

' scope is able to split doubles near Dawes' Limit,
can be considered good. If, however, it surpasses Dawes' Limit, let me 
know. On the other hand, Dawes' Limit falls apart on doubles of une
qual brightness. If the difference is more than 3 magnitudes, the limit 
increases by a factor of 4.

January brings cold, clear (hopefully) nights, and if you can brave 
the cold you should be able to view some spectacular sights.

Make your observations and send me a copy of your findings with 
all the usual details, i.e. date, instrument, magnification, ability to split 
the double, and any colour.

*  *  *  *  *
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TAURUS A tlas  of D ouble Sta rs

Poe. 1 m 2 D d" P A No.
033400 6 .1-8.9  b 6.3 254 E422 

9510 5 .0-9.3  b 9.2 59 30
041109 5.1-7.3 b 1.0 356 97 

1920 6.1-9.1 b 2.0 169 B87 
1925 5 .3-8.2  c 19.9 25 X  
2715 5.8-7.9 b 1.6 20 80 
3017 7.0-7.1 b 3.1 276 E559 
3316 1.0-11. b 31.4 112 a

050627 5.9-8.1 c 11.9 28 E695 
2625 6 .6-5.8  b 5.1 209 118

922 Gold, blue.
30 Emerald and purple.
CL aLDEBaRAN’ S blazing orange 

l ig h t  i s  worth a look even 
i f  you d on 't see i t ' s  d i f 
f i c u l t  companion.
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VARIABLE STARS -  ORION
We have this note from Barry Matthews and Steve Morris: Steve 

Morris of Halifax would like observations of some of the variable stars 
in Orion which are near the Trapezium. They are TU Ori (12.6 mag), 
MV Ori (12.9 mag), and AK Ori (13.3 mag). These estimates are from a 
plate of September 7, 1977, so perhaps they can get brighter. Get 
charts through Barry (or the AAVSO) and help Steve put together a 
light curve. Or, for that matter, produce your own light curve.

* * * * *

NATIONAL NEWSLETTER
Some good news from our N.N. regional editor, Barry Matthews. 

The National Newsletter has grown up sufficiently to exit from the 
RASC Journal and reappear as a separate set of pages printed on white 
paper. This means less limitation in space, better quality of reproduc
tion, and better readability of both the Journal and the Newsletter. 
More good news is the change of National Newsletter editor to Frank 
Shinn of Winnipeg. Any articles submitted to Astronotes are fair game 
for the National Newsletter, including photographs. Or, submit your 
articles directly to Barry, or Frank Shinn. Lead time is about 2 months.

* * * * *

METEORS
Rolf Meier

The most activity in December was a "fake" shower staged for 
Global television on December 7. No meteors were seen because of 
the bright lights, but our group got some publicity from the news sto
ry.

While the Geminid max. (Dec. 13) itself was clouded out, a good 
deal of pre-max activity was noted at the Star Night at IRO on Decem
ber 10/11. From this it can be concluded that the Geminids were of 
good strength this year.

Coming up just before Astronotes reaches you will be the Qua- 
drantids on January 3. If it was clear, there will be a report at the Janu
ary 6 Observer's Group meeting.

* * * * *
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AMATEURS GET TOGETHER
Rolf Meier

One side of a science is the case of the scientist or experimenter 
or observer sitting at his bench and gathering knowledge. The other 
side is the sharing of this knowledge with others who also have his in
terest. In our Centre we have various kinds of get-togethers to serve 
this and other purposes. Let me describe some past and future meet
ings of different sorts.

On December 8, Dr. Gordon Walker from the University of Brit
ish Columbia spoke to the Centre on the topic "Low Light Level Tele
vision Detectors for the Amateur and the Professional Astronomer". 
Dr. Walker also described a solid-state detector system he developed. 
Using it, he was able to discern barred-apiral structure in a galaxy 
which shows no such evidence in a normal view. The meeting was 
held in the Main Auditorium of the National Research Council build
ing on Sussex Drive, where most of our main meetings are held.

On December 10/11, a Star Night was held at our Indian River 
Observatory. About 20 people braved the cold (-27°C) to view some 
beautiful deep-sky wonders. The bulk of the group first met at the 
Carlingwood Shopping Mall at 7:00 p.m.; this is a good place because 
it is on bus routes and provides warmth for those waiting. Among 
objects viewed were M 42-43, the Horsehead Nebula (believe it or 
not), the Pleiades (nebulousity seen!), M 31, M 57, NGC 253, Saturn, 
Mars, and some excellent views of Jupiter.

One type of meeting that few members are aware of are council 
meetings, even though they are essential to the function of our cen
tre. The Ottawa Centre is fortunate in having a smoothly-functioning 
Council with the goodness of the Centre in mind. The Council meet
ings of some other Centres are dominated by internal bickering and 
inflated egos. Ottawa Centre members can be assured that their Coun
cil is united in seeing that the Centre functions properly. The latest 
Council Meeting was held at the home of the president, Dr. Fred Los- 
sing, on December 15. We discussed future Centre meetings, Centre 
incorporation, the Centre's constitution, the Centre observatory, and 
reports from the Secretary and Treasurer, among other items. Some 
things we discussed are not reported on these pages, although your 
editor will try to keep you informed of important developments.

The next big meetings coming up will be the Observer's Group 
meeting on January 6, and the Annual Dinner Meeting on January 27.
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The main speaker at the Dinner Meeting will be John MacLeod, who 
is one of Canada's leading radio astronomers. His group has held the 
record for finding the largest molecules in space for several years, and 
again very recently for the discovery of cyanooctoaterayne. The Din
ner Meeting will be held at the R. A. Centre in the Canadian Room, 
starting at 6:30, for dinner at 7:00 p.m. The format will be similar to 
that of last year. A good time is guaranteed for all. You will be receiv
ing more notice of this meeting in the mail and by phone.

* * * * *

THE INTERSTELLAR MEDIUM
J. M. M. Greenshields

The interstellar medium, which consists primarily of gas and dust, 
must be studied and understood as regards its properties and content 
for two major reasons. First, current theories indicate that the stars 
were formed in what began as a condensation of the interstellar me
dium. Therefore, a basic understanding of the medium is necessary for 
any discussion relating to the current theories of star formation. Sec
ondly, it appears to be highly feasible that the characteristics of the 
medium may have serious effect upon any attempts at interstellar 
communication and therefore understanding is needed to form the 
basis of any compensations for such effects.

Current observations indicate that the interstellar medium is 
essentially gas and dust and that the mass ratio of gas to dust is about 
100:1 in any typical volume of space. However, the material is present 
in the galaxy in an irregular and uneven pattern of distribution. Denser 
clouds of gas than the "average" are in existence and these are found 
in either the form of dark or luminous nebulae that are mainly located 
in the spiral arms. In addition, individual clouds may be in the spiral 
arms. In addition, individual clouds may be in the possession of veloci
ties ranging from 6 to 8 km/sec, while in other galactic sectors the in
terstellar medium density can be extremely low.

The dimensions of the average cosmic dust grain can range from 
10-4 to 10-5 cm. Dust grains are responsible for the absorption of light 
in interstellar space. This results in a blocking, to some degree, to the 
observation of objects at distances greater than or equal to 2000 par
secs in the area of the galatic plane. The thickness of the gas and dust 
layer that is associated with this effect is roughly 250 parsecs. The 
emission rays of objects at a sufficiently large angle to the galactic 
plane are not seriously affected by this absorptive layer.
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The interstellar dust grains are a product of the low-energy colli
sions between the atoms and molecules of the interstellar medium. 
However, high-energy collisions result in the destruction of the low- 
energy creations.

As a matter of logic, the composition of the grains should be sim
ilar to the composition of the interstellar gas. Therefore, the grains 
should have a primary composition of carbon, nitrogen, oxygen and 
hydrogen.

Interstellar gas was first discovered during the course of the early 
20th century. It was first detected in the absorption lines of ionized 
calcium that occurs in the spectra of remote hot stars. However, it is 
of importance to note that the absorption lines are actually a product 
of the calcium present in the interviewing interstellar medium.

The density of the gas is low and it averages out, in regions in the 
vicinity of the galactic plane, to roughly one atom per cubic centime
tre. In the air that we breathe, the average is 2.7x1019 atoms per cubic 
centimetre. However, it would be a fallacy to think of interstellar 
space as being a vacuum. It can be considered as a uniform, continu
ous medium, to which the laws of gas dynamics can be applied.

The chemical content of the gas has been analyzed through spec
troscopic means and a distinct similarity between it and the external 
layers of stars on the main sequence line has veen detected. Helium 
and hydrogen predominate and the metallic atoms have been found 
to be exceedingly rare.

The temperature of the gas is directly dependent upon its prox
imity to a hot star (gas temperature is defined by the velocities of its 
component particles). For example, spectral class 05 stars that are hot 
emit ultra-violet radiation that will ionize nearly all of the gas within a 
radius of 100 parsecs. These regions are known as H-ll and tempera
tures in such a locale can be as high as 10,000° K.

In H-II regions the medium will produce radiation in the visible 
part of the spectrum at distinct frequencies. This will usually occur at a 
frequency characteristic of a red hydrogen line.

When a large percentage of the interstellar medium in a given 
sector is removed from hot stars, ionization of the interstellar hy
drogen will not occur. Under such conditions the gas temperature can 
be as low as or lower than 100° K.
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Radio astronomy has proved to be a useful tool over the last de
cade in the study of interstellar gas and investigations in the 21-cm 
band have proven to be highly productive.

Due to the Doppler effect not all of the hydrogen radiation will 
be at the 21-cm band. Those hydrogen atoms receding from he 
observer will appear to radiate at levels greater than the 21-cm wave
length; those approaching will radiate below the 21-cm wavelength. 
Therefore, there will be a widespread band of hydrogen-derived radia
tions around the 21-cm line. This in itself can be applied to an ex
tremely useful purpose.

Through highly accurate measurements of the deviations of 21-cm 
radiations it is possible to:

a) determine the motions of the interstellar gasses
b) to investigate galactic rotation
c) to investigate the disordered motions and temperatures of in

dividual clouds of galactic matter

The methods used in this field of radio astronomy have been suc
cessfully applied to the study of other galaxies. It is to be noted that 
when improvements in radio astronomy technology have been further 
perfected that the same techniques can be again applied to the study 
of even the remotest galaxies. So, it is extremely safe to say that inves
tigations at the 21-cm band have ushered in a new era in astronomy.

In recent years the discovery of an additional interstellar radio 
absorption line on the 18-cm line has opened up avenues into new in
vestigations. The 18-cm line radiations are a product of the absorption 
of the molecular fragment OH (hydroxyl radical). It is of interest to 
note that absorption on this wavelength was previously predicted by 
Shklovskii.

The distribution patterns of OH are radically different from those 
of hydrogen. These differences in distribution may provide some data 
as regards element generation within the boundaries of the galaxy.

At present elementary investigations into the 18-cm line have 
been completed as regards absorption and emission spectra but all of 
the line characteristics have yet to be fully understood.

According to spectral analysis, preferential locations for emission
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appear to be in the H-II regions, and they are also strongly polarized. 
The intensity of the emissions also varies over a period of months.

Other absorption lines apart from the hydrogen and hydroxyl ra
dical lines have been predicted, and the search for verifying evidence 
continues. If confirmed, and their distributions mapped, it may be
come possible to produce maps of the relative abundances of the cari
ous chemical elements in the galaxy.

Another phenomenon associated with the interstellar medium is 
the existence of interstellar magnetic fields, for there are a number of 
indirect proofs. They are associated with the gas clouds with intensity 
of 10-5 gauss. In general, the lines of magnetic force are parallel to the 
arms of the galaxy. Therefore, it can be concluded that the spiral arms 
possibly represent magnetic tubes of force of gigantic dimensions.

The primary cosmic rays are closely associated with the interstellar 
magnetic fields. The cosmic ray primaries are particles, and they fre
quently have energies in excess of 1 erg per particle. They move in 
spiral trajectories along the force lines of the magnetic fields. Until the 
refinement of radiometry, cosmic rays could only be studied in the 
immediate vicinity of the earth's surface.

As a concluding note, the mass of he interstellar gas in our galaxy 
is one billion times that of the sun. Yet, it is only roughly one percent 
of the total mass of the galaxy.

* * * * *

PLANETS
Rolf Meier

There will be a morning elongation of Mercury in January, a maxi
mum of 23° on the 11th. Jupiter is well placed for observation for the 
entire month. An opposition of Mars occurs on the 21st. Mars' high 
declination should provide some clear views, although the angular di
ameter of the planet willbe rather small. Saturn will be in opposition 
in February, so even this month it will be a good planet to observe. 
Please submit any planetary drawings you make to Astronotes.
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AN OLD BOOK YOU SAY
Rolf Meier

On reading Prof. Kennedy's article, offering Centres the loan of 
some of his personal collection of older astronomical volumes . . .  I 
was hooked! Over the past couple of years I have acquired some 15 
volumes of various vintages.

The interesting facet of collecting older books is the actual read
ing and relating to them to the present state of the art. It is indeed 
startling to read where some scientist put his reputation on the line to 
advance his own theory, only to be torn to pieces as the science 
obtains new and better tools.

This is, of course, yesterday's news to most of our readers and I 
would like to get on to one of my latest acquisitions, "The Marvels of 
Astronomy", "Profusely Illustrated". The book itself is rather small and 
probably one of the original "pocketbooks" designed to bring scientif
ic subjects to the layman. It was printed in 1882, just in time to use 
the two great comets of 1881 as a part of the profuse illustrations.

It has been said that "you cannot judge a book by its cover." 
Take a bright red book with the title "Marvels of Astronomy" embos
sed in gold and the subtitle "Profusely Illustrated" in bold lettering. I 
think the latter really caught my attention and really was an under
statement. Throughout the text there are innumerable line sketches 
(typical of the pre-astrophoto period) with some of the most detailed 
and well-done lunar crater drawings that I have ever seen.

One of the most unique things that I found in this book — as old 
as it is, and so well used there is a number of pages that have never 
seen the light of day as they are just as the original came off the press 
96 years ago uncut.

Perhaps in the future you won't pass by these old priceless books 
and turn up your nose, but dig into them and add them to your own 
astronomical library. Or if you are really not interested you could buy 
them for me for next Christmas.

* * * * *

Articles for the February issue of Astronotes are due by January
20.

*  *  *  *  *
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