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Editorial
This is the first JOURNAL attempted by the Astronomical Society of Edinburgh despite its long history, and we hope it will prove successful and stimulate
interest for further editions. In this prototype we have tried to offer variety: something to provoke thought, an item of practical astronomy, some news and a bit
of levity.

Neil Bone, a graduate microbiologist and a stern critic of the rising tide of Irrationalism, examines recent claims for the origin of life in space from a biological
standpoint. Owen Pearson lends his experience in the technique of observing occultations, one of the most useful contributions to positional astronomy which
the amateur can make, and Dr John Rostron submits a curious item from a talk he recently gave to the Society on the mystique of number systems. Thanks are
due to Professor V.C. Reddish for putting facilities at the Royal Observatory at our disposal, and to Miss Naomi Phillpotts for typing the Journal.

D. Gavine. Editor. 
29 Coillesdene Crescent, 
Joppa, EH 15 2JJ 
031 657 2338.

Voices from the Past
by A.J. Rostron

An inherent characteristic of our species is that we seek to explore and understand the world in which we find ourselves. Today there are relics of ancient ways
of regarding the world, by which men paid much attention to the hidden inner meanings behind the material facts as revealed to the "five senses". These relics
have been almost lost sight of today although there is an increasing realisation that the ancient wisdom has much to offer "modern" man who is so preoccupied
with material things.

How men used to regard life is contained the books of the Jewish-Christian Bible, the Koran, and in Hindu myths and legends; also in lesser known works
contained in libraries situated in China, Egypt, Greece, etc. However, much has been lost to posterity. Thus, thousands of books have been destroyed by
Alexander the Great (in the Library of Heliopolis), by Julius Caesar and later, in the year 640 by Omar, the second Caliph of Islam (in the Library of
Alexandria), whilst in 212 BC the Emperor Ch'in Shih Huang Ti of China ordered all historical books to be burned. Of course historical events, although
possibly embellished, have been, and still are recorded solely by word of mouth by gifted individuals and transmitted from generation to generation before being
committed to writing. This is undertaken even in these days by, for example, Australian Aborigines, and African tribes (as followers of the TV series about
Kunte Kinte and his descendants will well remember).

Most people feel that there is an essential mystery behind the material aspects of the world around us. Some things just cannot be explained in material terms.
Such as sense data - our perception of colours, sounds, taste, odour, touch - whilst religious ceremonies incorporate actions and words that have an inner, hidden
significance.To be truly human, a man (male or female) must seek this inner essence.
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Thus there are the two aspects: the outer, clearly visible and the inner, mysterious and intangible but quite as important. The Chinese call them Yang and Yin,
the Greeks the SAME and the OTHER. Geometrically (this word comes from the Greek ge, Earth, and metron, measure) they are expressed as the Square and
the Circle. The Square has a clearly defined perimeter and area in terms of the length of the side. The Circle, on the other hand, incorporates the irrational
number π which cannot be written exactly as a ratio of two whole numbers. An harmonious relationship between the outer and inner aspects of the Cosmos is
therefore, following the line of reasoning of the ancient thinkers, expressed geometrically by "squaring the circle". He can do this in two ways, as follows:-

1. Make the perimeter of the square and the circumference of the circle the same, and
2. Make the areas the same.

This way of regarding the world had a profound influence on architecture, the relationship between the units of measurement, even (so we are told) the
dimensions of Greek vases, and it produced cabalistic (secret) writings by which sacred words and phrases can be grouped together according to the numerical
equivalents of the separate letters.

What of astronomy? One fact I find quite fantastic --- and you won't believe it maybe but the figures prove it so read on --- is that Earth and Luna, Earth's Moon,
together form a circle squared! Consider their dimensions (in miles not kilometers, as miles are more interesting), as follows:-

    Earth    Minimum diameter, between the poles    7900 miles 
             Maximum diameter, at the equator       7926 
                    Hence, call average diameter    7920 
    Luna     Diameter                               2160 

Perimeter of a square of side equal to Earth's average diameter is:-

4 x 7920 = 31680 miles

Circumference of a circle of diameter equal to the sum of the diameters of Earth and Luna is:-

22/7 x (7920 + 2160) = 22/7 x 10080 = 31680 miles.

The error in π is 4 part s in 10 000, and the average Earth's diameter is in error by 1 part in 1000, so that the Earth and its Moon "square the circle" to an
accuracy of about 1 part in 1000.
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Diagram to show how the earth and moon "square the circle".
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Review Article

Did life originate in outer space?
by N.M. Bone

Critics of the scientific method often point to the restrictions imposed upon "progress" by the specialisation and insolation of fields. There should, they suggest,
be more interplay between disciplines. Few would expect, however, to see an attempt to combine such diverse fields as astronomy and biology, yet this is seen
at several points in the history of science. I refer, specifically, to the idea that life on earth has an extraterrestrial origin.
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As astronomical knowledge grew in the Renaissance following the articulation of the heliocentric theory, man became increasingly aware of his insignificance
on a universal scale. There was no longer any reason to suppose life on earth was unique; indeed, such notables as William Herschel firmly believed the sun to
be populated by a civilisation not unlike our own. A more recent example is Lowell's belief that the canals he visualised on Mars were the product of an
advanced society on that planet. These ideas have long been rejected, but in their place have come the enigmatic UFO's. A wealth of literature exists, on this
subject, the best known books probably being those of Erich Von Daniken [1].

Van Daniken's theory is that earth was visited about 2 million years ago by spacemen from an advanced civilisation, who programmed apes onto the line of
progress "culminating" with man. Further visits conveniently occurred at critical sociological moments, some being documented in religious texts.

Some would have us believe that the space "gods" are still watching over our development, and point to UFO's as evidence for their continued presence. The
flowing text of these books appears convincing on a first reading. A closer look, however, damages the evidence considerably. To begin with, many of Von
Daniken's biblical quotes depend on the particular translation, yet they are central to his demonstration of manipulations by "gods". Also, one has to question the
existence of UFO's very seriously. Most, if not all, can be accounted for in terms of natural phenomena such as aurorae, meteors, atmospheric inversions, and so
on, or by satellites, weather balloons and aircraft. Surely it is peculiar that astronomers, particularly amateurs, who spend much time looking at the sky never see
(or at least report seeing) any UFO's [2].

The "visiting spaceman" theory is, in any case, no explanation for the more important problem of the origin of life on earth. The problems are, nevertheless,
closely related, since the existence of other civilisations demand that life is a widespread phenomenon in the universe.

It is, perhaps, useful to digress a little, and discuss briefly the origin of life in an historical context. The Ancient Greeks in the 5th century BC classified life into
vegetative, animal, and rational forms. Living beings were placed on the scale of nature by their possession of these in combination; man, not surprisingly, was
unique in having all three. Plants had only a vegetative lifestyle, and so on. Furthermore, simple plants could be spontaneously generated from inanimate matter.

Surprisingly these ideas survived basically unchanged until the 17th century, and were even used as the classification system for animals and plants. Eventually,
however, with the rise of physiology and chemistry, many tried to rationalise life itself in terms of the new sciences, notable among them being Descartes.
Eventually, spontaneously generated lifeforms were conclusively demonstrated not to exist by the work of Redi and Pasteur. Life no longer originated from
inanimate matter, at least under normal conditions.

This condition of normality has to be cited in view of current biological thought concerning the origin of life on earth, based on the work of Oparin and others.

Conventional theories suggest that, to begin with, earth had a reducing atmosphere, formed by volcanic outgassing, rich in methane and other simple organic
species which were the precursors of more complex molecules which in combination form the basic components of all living organisms. Among the simplest of
these are the amino acids, which have been produced in laboratory experiments with simulated "primitive earth atmospheres" under conditions of frequent
electrical discharge. Such molecules constituted the "primeval soup" in the early seas. This soup, however, was a very weak brew, only being concentrated in
pools around hot areas, such as volcanoes, by evaporation. Thus, molecules could be brought together into aggregates, some of which became self-replacating
and predatory on other aggregates, assuming the basic properties we associate with life [3].

Oparin has been able to produce microspheroidal bodies, coacervates, from component organic molecules under simulated "primeval soup" conditions. Some of
these even possess enzyme activities - for the production of maltose, for example.
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Conventional biological views on the origin of life are, therefore, seen to have a fairly firm base in experiment and observation.

The alternative is that life on earth came from elsewhere in the universe. Panspermia, the notion that the universe is pervaded by the life-bringing spores of
microorganisms, has enjoyed considerable popularity at various times, particularly the late 19th century. A fairly recent variation was directed panspermia,
which proposed that suitable barren planets are seeded deliberately by intelligent beings. Directed panspermia demands the widespread distribution of life in the
universe to begin with; life also has to originate somewhere for the carriers to exist in the first place! If, however, directed panspermia was possible, then life on
earth could have originated, at least indirectly, from outer space. As we have seen above, with reference to UFO's, there is no concrete evidence to suggest the
existence of carriers.

From time to time, we encounter in popular astronomy books speculation on an idea for directed panspermia by man - referring, of course, to the
microbiological modification of the Venusian atmosphere in preparation for colonisation. At last report, this had been rejected as unfeasible. Nonetheless, it
would be an interesting long-term experiment, although it would undoubtedly first be the subject of heated moral debate! At present, interplanetary probes are
rigorously sterilised to prevent accidental contamination of other worlds.

In its simplest form, panspermia consists of spores travelling blindly through space, dependent on random encounters with suitable planets. The question now
arises as to where the spores, if they exist, are made.

Radio telescope studies have revealed the existence of some 50 organic and other molecular species in interstellar dust clouds [4]. None of these is particularly
large or complex, but some suitable precursors of large complex prebiotic molecules (eg amino acids) are among them ammonia, water, and formaldehyde.

In the light of these observations, it might be argued that life could originate in interstellar dust clouds. Molecular species could be built up on the surfaces of
individual dust grains, being held in suitable position for binding with other molecules, in a way completely analogous to ions on the surface of an industrial
catalyst. Collisions between grains in a contracting cloud would bring more molecules together, allowing larger aggregates to be built up, and, eventually,
complex materials such as amino acids and nucleic acids could be formed in this way, leading ultimately to simple living beings.

It will be noticed that this concept is basically similar to that of the "primeval soup" in earth's early seas, the major difference being that concentration of
molecular species is effected by contraction of the dust cloud medium, rather than evaporation of a water medium. The initial density of the "soup", however, is
very much less in the case of the dust cloud; in the early phase, collisions must be very infrequent, since single dust grains are very far apart. Thus, the rate of
molecular aggregation is slow even in geological/cosmological terms.

Contraction of the dust cloud results in formation of several stars in "pockets". This process is going on in the Orion nebula, for example. The radiation pressure
(solar wind) of these stars could, conceivably, waft off molecules and residual dust into interstellar space, where they may drift endlessly, unless captured by the
gravitational field of another star. Thus, any simple lifeforms, such as bacteria, formed from prebiotic molecules during the contraction process could be spread
through the interstellar medium, so long as they could produce resting spores, resistant to the extreme cold of space. Such spores, on random encounter with a
suitable planet (a very rare event indeed) could germinate, reproduce by binary fission, and promptly set about converting any usable substrates present into
cells. Substrates need not be organic; certain lithotrophic bacteria on earth can live on mineral matters.

The small chance of planetary encounter by viable spores does reduce the probability that life was brought to earth by a single spore, and few would now give
serious consideration to this "traditional" version of panspermia.
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In 1978 the Cardiff astrophysicists Hoyle and Wickramasinghe put forward ideas for panspermia by a different mechanism [5]. They argued that, if complex
molecules and, eventually, living organisms could be formed in the contracting protostellar dust clouds, then clumps of debris from the dust cloud which gave
rise to the sun and planets should have evidence of these. Such debris includes comets and meteorite material.

The idea that life was brought to earth by meteorites is not new, and one of its leading proponents is Carl Sagan. Studies of carbonaceous chondrite meteorites
revealed organic molecules, and it was argued that such a meteorite could have carried cells of extraterrestrial origin to earth some 3 billion years ago. One very
major problem with this theory is the unreliable nature of the data. It has long been accepted that terrestrial microorganisms are widely distributed, and it would
not take long for a freshly-fallen meteorite to become contaminated. So, results suggesting the existence of biological molecules in meteorites have to be treated
as suspect. Even the recent case of a meteorite found shortly after falling to earth in Antarctica is not immune to this criticism; the occasional "pink snows" of
that icy part of the world are due to coloured organisms. As was said earlier, terrestrial microorganisms are widely distributed....

Turning to the comets, as primitive material representative of the early solar system, Hoyle and Wickramasinghe suggest that shortly after its formation, earth
had no atmosphere or oceans, and that those were derived from comets which collided with the earth. The idea of outgassing from the hot interior of the earth
giving rise to the atmosphere and oceans is disregarded. Prebiotic molecules, or even living organisms from comets derived from the protosolar nebula were
introduced by the collisions. This idea is taken further, when Hoyle and Wickramasinghe suggest that epidemics arise due to the earth's sweeping-up of virulent
microbes left in the wake of comets, pointing to the periodic recurrence of smallpox at various times in history (this, of course, restores comets in their place as
bringers of evil!) [6]. Unfortunately for the latter theory, there were no widespread epidemics resulting from the earth's passage through the tail of Halley's
comet in 1910, and although the speculation is interesting, it is scarcely accurate in medical terms.

Studies of comets have revealed a much smaller array of organic molecules than is present in the average dust cloud, and the molecules present in comets are
less complex. This fact alone leads one to be sceptical. Furthermore, comets often pass closer to the sun than earth, sometimes entering an area of intense
ultraviolet and ionising radiation. Passing out from the sun again, the conventional "dirty snowball" comet begins to freeze, and again this presents problems for
living cells. Slow freezing usually produces larger ice crystals, which pierce and destroy the delicate membranes of cells. After a few perihelic returns, this
mechanism alone would considerably reduce the number of viable cells; coupled with the radiations encountered, the effect must be devastating. After a few
returns, a comet would be pretty well sterilised, and even new cells formed from dead components will ultimately be destroyed.

Ultimately, the space-pervading radiations mentioned above are the demise of the theory of panspermia, and for the idea that life on earth could have originated
in space.

It is, perhaps, ironic that one of the major lines of "evidence" for the existence of life in space is an absorption peak at 2600 Å, corresponding to "blockage" of
UV light at the maximum absorption of DNA. Living beings, from the simplest viruses to complex mammals, depend on DNA for their correct reproduction and
maintenance of body function (controlled ultimately at cell level). Damage to DNA is very damaging to the organism as a whole, especially if the damage
cannot be repaired. We are, therefore, fortunate to be shielded from UV by the ozone layer. It is now known that UV is one of the most potent anti-microbial
agents available. Basically, it alters the DNA by formation of dimers between Thymine bases, resulting in misinterpretation of the encoded messages on the
DNA. This type of UV damage is becoming recognised as the cause of certain types of skin cancer. For the unprotected spore on the surface of a meteoroid, say,
in an interstellar environment where there are high levels of UV radiation, the effect is lethal and for this reason panspermia simply does not work. Such spores
are also literally bombarded with cosmic ionising radiations which cause further INA damage of a different kind.

In any case, these radiations probably break up interstellar molecules before they reach any great size. The most complex yet seen is methyl cyanoacetylene:
CH3.C≡C-CN which is not a biological molecule. Life on earth cannot be said to have originated in space, since it is unlikely that life itself can even get started
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in space. It might, fairly, be asked if the evidence for the conventional biological theory is any better.

Apart from evidence from present-day experiments outlined above, stratigraphy shows that the earth did have the required reducing atmosphere. Only through
the action of microorganisns did oxygen begin to build up in the atmosphere, the important biological consequence of this being the development of an ozone
layer, protecting organisms from harmful UV radiation and allowing life to spread and develop along more complicated paths. Ironically, the liberated oxygen
was highly poisonous to the producers. and they were forced into limited niches or became extinct; their descendants (the most primitive bacteria on earth
today) are restricted to oxygen-free environments and metabolise compounds such as hydrogen sulphide, which would have been easily available in the
primitive atmosphere.

Geological evidence of outgassing is readily available, and the phenomenon continues to a lesser extent today, as seen in volcanic eruptions. One can envisage
that electrical discharge activity was sufficiently high for molecular formation in what must have been a fairly turbulent atmosphere surrounding the early earth.

It would be foolish to disregard the possibility of life on other planets, developing along the same lines as those theorised for life on earth. Jupiter might be a
good candidate in this respect. All we can say at the moment is that there does not appear to be another civilisation of our type in our neighbourhood in the
galaxy - we have not picked up their radio signals, for example - but this does not rule out the possibility of life on another planet somewhere in the Universe.

In the introduction, I spoke of the idea that interaction between scientific disciplines was was beneficial. It would be appropriate to tidy up by saying that the
Hoyle-Wickramasinghe view on the origin of life is an example of how this can go wrong. Basically, they produced in "Lifecloud" a book designed to capture
the popular "science" market which thrives on such books as "Chariots of the Gods" and which widely publicised an off-centre theory. Hoyle and
Wickramasinghe speak with apparent authority on various topics of biology and geology, yet to the specialist with knowledge in these fields, the statements are
frequently in error, or worse, are contradicted a few paragraphs further on! Through such books, therefore, the man in the street gains the impression that
scientists know little of what they are talking about, which is a pity for the experts in the relevant fields. Caution in interpreting the data available is of supreme
importance, and of this, Hoyle and Wickramasinghe show very little.

The cross-interpretation of data from geology and biology is a good example of constructive interaction between scientific disciplines; Hoyle and
Wickramasinghes's attempts to combine astronomy with biology is distinctly damaging to the reputations of both fields.
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And now for something completely different ...
The following advertisement appeared in one of the most reputable maritime journals:

"LEITH NAUTICAL COLLEGE

The Governors invite applications for the following posts for commencement in mid-August.

1. Lecturer in the Department of Navigation to teach subjects leading to all grades of Certificates of Competency of the Department of Trade up
to Master Mariner Foreign Going. The teaching of related subjects associated with nautical subjects would be deemed an advantage.

Applicants should possess a Master Mariner Foreign Going Certificate of Competency, a Degree in Astrology or an equivalent qualification."

(Dave Gavine got the job. It is rumoured that he said during his interview, "I can tell from the stars that I'm definitely your man".)

Some choice examples of basic astronomy from secondary pupils taught (?) by your editor :

"Jupiter is the biggest planet in the world."

"Stars are holes in the sky to let the light through."

Teacher - "You must never look at the sun through a telescope, or you will burn your eyes." 
Pupil - "Well, maybe you could look at it at night, when it's dark."

A puzzle - PROBE into SPACE
Change the word PROBE into the word SPACE by forming six intermediate words each one letter different from the words on either side. 
(Answer).
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A wealth of astronomical teasers is found in the highly recommended The Cloudy Night Book by George S. Mumford, Sky Publishing Corpn., Cambridge,
Mass. 1979. $ 4.95 (paper).

Occultations
by O. Pearson

These, and any following notes are intended for the younger members or even the older ones, who may feel inclined to take an interest in observing occultations
for the first time. In addition to personal satisfaction or pleasure which can be achieved by actually seeing the phenomena the results of observations are
valuable for astronomical purposes.

There are several kinds of occultations, but for the moment it will suffice to consider only total lunar occultations, namely those which occur when a star or
planet disappears or reappears behind the moon. With a bright star or planet (and using binoculars) such events can be quite spectacular and well worth seeing.
If sufficient interest can be aroused, the accurate timing of these events can provide information relating to the moon's surface and to its position in orbit (see
later).

What do we need to have to see these occultations?

1. We must be able to see the moon (clouds permitting) when in easterly, southerly and westerly positions in the sky. Can you see these positions from your
home - through open windows, or the garden, or from round the corner? Make a mental note of suitable positions for later viewing.

2. Binoculars (or telescope)
3. A knowledge of when and how suitable occultations will occur, and
4. A degree of patience!

Mr Pickup has referred to some of these events in the monthly A.S.E. Bulletin. In addition your attention is drawn to the information (in plenty) given in the
Handbook of the British Astronomical Association published yearly (in August for the following year) at £1 for nonmembers or gratis for members. A copy is
available in the library from which notes can be made. Lunar occultations are dealt with on pp. 17 - 19 for Edinburgh in the 1980 Handbook, but do not be put
off by the apparent complexity:

The minimum information you will need from pp.18, 19, is the date, whether the body occulted is a star or planet (Venus, Vesta or Saturn), the star magnitude -
optional but note that ZC 692, magnitude 1.1 is the bright star Aldebaran and 1487, magnitude 1.3 is Regulus, both easily seen and most spectacular, the phase
(Ph) D or R (see later), the U.T - predicted time for Edinburgh, and finally the position angle P (see later).

To help you understand what happens at the time of lunar occultation we need to consider the relative motion of the moon and body occulted.

As you know, the moon's motion is quite complex but it suffices to say that it (apparently) moves from east to south to west as do the stars, but at a slower rate.
The result is, that when the moon and a star are on similar paths the star will slowly approach the moon, towards its east side, disappear behind it and reappear
some time later on the west side of the moon.
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The rate of approach of a star is about ¼ of the moon's diameter in 14 minutes. The time of passage of a star behind the moon will vary from zero when the star
just grazes the most northerly or southerly edges of the moon to a maximum of about 1¼ hours when the star's path is along a diameter of the moon; most
occultations occur along a chord of the moon so the time will be less than 1¼ hour. The disappearance (D) is always on the east side and reappearance (R) on
the west side of the moon.

Note that the east side is bright after full moon (waning) and dark before full moon (waxing) which brings us to the point that the Handbook does not always
quote times for D and R of each star because of the practical difficulty of seeing the moment of disappearance or reappearance in the bright limb of the moon,
especially for the fainter stars, as no doubt, will be appreciated.

The position angle P is important - more so if accurate timings are attempted (see later), or if telescopes are used. With naked eye or binoculars, the angle is
measured from the north point of the moon and in the direction east (90°), south (180°), west (270°), north (360°). You will find it useful to draw a circle and
with a protractor mark the appropriate angles (P) on the circumference so that you will know, near enough, where along the moon's rim, bright or dark, to expect
to see the D and/or R for the star being observed. If the moon is less than full indicate on the drawing the dark and bright sides as you will see them. (Remember
that a telescope image is inverted - make the drawing accordingly).

Observing

It is suggested that you use a diary, note book or file in which to record your observations.

Although not essential, it is less tiring for the arms, at least, to make a simple support on which to rest your binoculars and to enable you to point them in the
right direction at the right time.

Set or check your watch or clock using a BBC time signal.

At first, select (ie from the Handbook p 18) bright rather than faint stars of phase D, note the position angle on the diagram and the predicted U.T. for
Edinburgh. During an hour or so before this time observe occasionally the moon and star noting their relative positions (star will be east of the moon) and the
gradual shortening of the distance between them. Close to the time of occultation check that the position angle accords with your diagram, and then observe
continuously and patiently and you will be rewarded by seeing the light from the star suddenly extinguished. Using a dim torch already lit note the time at once
which should be very close to the predicted time when first seen, the effect can be quite spectacular especially with a waxing moon when there is an area of
darkness between the terminator and the point where the star disappears.

It should be mentioned that due to climatic conditions - very slight haze for example you may be able to see the moon quite clearly but the star not at all. This is
due to the brightness of the moon and to diffusion or diffraction of its light which surrounds the moon for large distances. This is a difficulty even with
telescopes. Better luck next time!

When confidence has been achieved with a number of such observations, pass on to reappearances which are more difficult since the star now behind the moon
cannot be seen before the event. You will have to depend on the predicted time and on the position angle (P) to know where to look for the reappearance. See
how close you can get to the predicted time - it is quite easy to be slightly too late!
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The accurate timing of occultations

The time predictions and analysis of reported observations are done by H.M. Nautical Almanac Office, Royal Greenwich Observatory, Herstmonceux Castle,
Sussex from whom more detailed information can be obtained, especially for grazes (see later). Their work depends upon observations made by both
professional and amateur astronomers from all over the world.

The first indication that the rate of rotation of the earth was not uniform was obtained from occultations, also a better knowledge of the moon's orbital motion,
its shape, even corrections to the positions of stars, and the discovery of new binary stars. Hence the value of this work.

However, for present purposes we will suggest how to attain more accurate timings of these events which in any case, adds more interest to the subject. It is also
simpler to do than it is to describe.

There seems no alternative but to beg, borrow or possess (suitable birthday present?) a stop-watch to measure time intervals to 1/5 of a second. A quartz wrist
watch with this facility can be a cheaper proposition and perhaps more useful generally. A stop-watch should be fully wound, allowed to run for a minute or so
stopped and then set to zero. It is now ready for use. A useful exercise is to determine the accuracy or error of its time keeping over periods of say 10, 30 and 60
minutes. Even good watches can gain very slightly when fully wound and lose similarly when nearly unwound. Some errors, although small are thus eliminated
by always starting when fully wound.

A further exercise can be done and repeated several times since it forms the basis of accurately timing an occultation, either D or R. Start the watch, if you like
noting the approximate time against a clock or watch to serve as a coarse check, and after a few minutes ask yourself "At what time, to 1/10 of a second did I
start the watch?" To get the answer to this, take the watch, paper and pencil to the nearest telephone and simply dial 123. This connects you to speaking clock
which is accurate to 1/20th of a second. It will never be "engaged" and doesn't usually cut of until you replace the receiver. If you have not previously made use
of this facility before you will hear something like the following "At the third stroke it will be a hours, b minutes and 10 seconds, pip, pip, pip; at the third third
stroke it will be a hours, b minutes and 20 seconds..." Therefore tabulate on the paper the hours and minutes and two or three 10 second intervals and against
each the time shown on the watch. At a convenient 10 second pip stop the watch, record at once the true time when you stopped the watch, and then note the
time in minutes, seconds and fifths of a second shown by the watch. A simple subtraction then gives the correct time when you started the watch.

To time an occultation therefore start the watch precisely when the star disappears or reappears and soon afterwards use the nearest 'phone to determine this time
by the method described above.

The time should be corrected, if necessary, by the rate of the watch, and also for what is known as "personal error", The latter is a personal reaction time delay
which can vary from 1/5 to 3/5 second depending on the individual and is the time interval between seeing the event and pressing the button to start or stop the
watch. Methods of determining this in your case, perhaps using the speaking clock, will, no doubt occur to you. With experience, it may even be assessed at the
time of the event.

If you obtain any accurately timed results, please discuss them with Mr Pickup, since before they can be reported your latitude, longitude and height above sea
level will have to be known.

Grazing occultations
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These, as the name suggests, occur when a star appears to graze the northerly or southerly edges of the moon. There can be several events in fairly rapid
succession as the star first disappears behind high ground or a mountain, reappears as a valley intervenes, disappears behind the next high mound and so on until
the edge is finally cleared.

Observations of these events are even more valuable than total occultations and were only started 19 years ago, but unfortunately are much more rare and can
only be seen within a narrow track crossing the country.

The tracks for the 1980 events are shown in the Handbook on p 25. The nearest one to Edinburgh occurs on November 29th 1980 at 2 hours 20 minutes U.T.
with the track running from a few miles south of Glasgow to about 20 miles south of Edinburgh, possibly in the Peebles area. Further details can be obtained
later for anyone interested but additional equipment will be required, such as extra stop-watches, short wave radio for time signals tape recorder, portable
telescope, not to mention the ability to withstand disappointment if clouds interfere!

Even so, these kinds of observations are ideally suited for those with portable telescopes and plenty of enthusiasm.

Planetary Occultations

These occur when a planet or asteroid occults a star, and none will be seen from the UK during the remainder of this year. The occultation of a star by 48 Doris
on January 4th 1980 was not seen due to clouds.

Some bright forthcoming occultations suitable for the beginner.

DATE 1980      STAR     MAG.    D or R    P    Approx time (UT) Edinburgh 
---------      ----     ---     ------    -    -------------------------- 
 
Sept. 29    Aldebaran   1.1       D      51°             0015.3 
      29    Aldebaran   1.1       R     278°             0113.0 
Oct.   5    Regulus     1.3       D      81°             0332.2 
       5    Regulus     1.3       R     305°             0430.2 
       5    Venus      -3.6       D     160°             0515.1 
       5    Venus      -3.6       R     230°             0559.3 
Nov.  22    Aldebaran   1.1       D     112°             2043.7 
      22    Aldebaran   1.1       R     217°             2132.1 

SPACE PROBE
PROBE, PRONE, PHONE, SHONE, SHORE, SHARE, SPARE, SPACE.
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Observation report 1979-80
The Spring sky was well endowed this year, with Venus, Mars, Jupiter and Saturn.

Occultations

Occultations of five stars including Aldebaran on Dec 30 were observed by Owen Pearson from Barnton using a 216 mm reflector and stopwatch set to TIM.
Neil Bone observed 4 Hyades events on Nov 6 from Joppa with a 79 mm refractor but the near-full moon posed problems. He observed a further six Hyades and
Aldebaran occultations under similar conditions with a 100 mm reflector from Peninver, near Campbeltown, on 29 and 30 December.

Solar

Regular sunspot observations were made by Owen Pearson and Neil Bone, the latter estimated Mean Daily Frequencies - Sept: 13.67, Apr: 6.17, Hay: 9.05,
June: 7.06 and July: 7.35. Several groups of naked-eye size have appeared, especially in early April and late May, with a major outbreak in the southern
hemisphere in May.

Aurora

These solar manifestations did not produce a corresponding sustained high level of aurora and there is a suggestion that disturbances of the planetary magnetic
field have been causing an auroral drift north into the trans-auroral zone. In our latitudes the year has been one of marked decline punctuated by a few brief
events, some visible from Edinburgh. The active rayed-band display of Aug 29/30 1979 was observed by Neil Bone from Peninver, Dave Gavine from Joppa,
and several other observers throughout Scotland and Scandinavia. Neil published a detailed account of it in the JAS December Circular. On 14/15 Sept from
Peninver he saw an active rayed display subsiding to a quiet glow, and on Jan 1/2 from Dundee Dave Gavine saw a bright, active rayed band, despite bright
moonlight.

On Feb 15/16 a major storm occurred, best seen from south and central Scotland. In Edinburgh Neil Bone and John Sim of EUAS reported red rays and a
coronal peak at 2252 UT, confirmed by observers in the Glasgow area. A full report on this by Neil is forthcoming in an Astronomy Quarterly Supplement. He
saw a strong, quiet glow from Peninver on April 7/8.

Noctilucent Cloud

Noctilucent Cloud displays were observed from Edinburgh by Dave Gavine on June 26/27 and July 31/Aug 1, the latter also by Neil Bone.

Variables

During the year several eruptive variables were monitored by Gerry Taylor using the Calton Hill 152 mm Cooke refractor, and by Neil Bone.
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Meteors

The Perseids of 1979 were poorly seen due to cloud. Dave Gavine managed two clear but moonlit hours on the night of the maximum, Aug 12/13, giving 35
Perseids of which 2 were of mag -4, and 2 sporadics. He had generally poor numbers for the Orionids and Taurids. Neil Bone in collaboration with John Sim
and Tony Markham of EUAS observed for 32 hours 21 minutes between October and July. He estimated a Zenithal Hourly Rate of about 15 for the Orionids on
Oct 20/21, down to 4 by Oct 26/27, and for the Taurids about 7 and 4 on the same dates. The Leonids gave ZHR 4 on Nov 19. The very sharp Geminid
maximum was missed due to cloud but Neil estimated ZHR about 10 on the early evening of the max, Dec 14/15, and on Dec 13/14, but dropped to 3 by the
15/16. The Ursids, under poor conditions, gave ZHR about 4 on Dec 21/22 as did the Virginids on Apr 4/5, about the same rate as in 1979.

The Lyrids were well observed from Joppa on April 20/21, the night before maximum, by Neil Bone and Dave Gavine; 22 Lyrids and 8 sporadics in 4 hours,
estimated ZHR 15, but cloud obscured the rest of the period.

The event of the year was undoubtedly the 1980 Perseid maximum. Appalling weather occurred up to the last minute allowing only 7 hours of observing
between July 20 and Aug 9, but at dusk on the max night, the 11th, after a very wet day the sky magically cleared to give British observers their best meteor
shower for many years. Neil Bone in Argyll had some cloud but in 1 hour 43 mins got 89 Perseids, 3 Cygnids and 4 sporadics, a ZHR of about 70 still 8 hours
from the maximum. At Blackford Hill, Alan Pickup in 2 hours 13 mins saw 114 Perseids and 11 other meteors, and at 29 Coillesdene Crescent, Joppa, Dave
Gavine, Gerry Taylor and John Sim saw in 4½ hours 415 Perseids, 22 Sporadics and 4 Capricornids.

No meteors were registered on cameras pointing to the Meteor Network's triangulation area over Motherwell, but the Joppa team caught a -5 and a -4 on a single
wide-angle frame with a rotating shutter. A -2 meteor which flared to -7 was seen but not photographed.

Distribution by magnitudes, Edinburgh observers :

               -5  -4  -3  -2  -1   0   1   2   3   4   5 
  Joppa team    1   1   0   4  17  40  61 109 112  69   1 
  A. Pickup     1   1   2   5   8  15  21  22  26  13   0 

Gerry Taylor and Dave Gavine continued to observe the decline of the shower 7 Perseids in 1h. 10m. on Aug 13/14, and 9 in 2 hours on 17/18. A full report on
the 1980 Perseids will appear in the JAS, TA and BAA literature in due course.

Any member wishing to take part in a serious observational programme should consult Gerry Taylor or any of the above-mentioned members.

Maze
A. Pickup

Lead the cold and weary meteor observer through the maze to the coffee. (Maze by A. Pickup)
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A small crossword
Gillian Pickup

Across
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1. Very necessary part of a camera (4 letters). 
3. Nearby star of spectral type G2 (3). 
5. Herdsman of the sky (6). 
8. Lap ten round the Sun! (6). 
10. Seen from time to time on the Moon (1,1,1). 
11. Any measurement would be impossible without it (4).

Down

1. Feline constellation (3). 
2. Unbale a celestial cloud! (6). 
4. As an agency for space exploration (1,1,1,1). 
6. Torn it into a moon of Neptune! (6). 
7. Catch sight of it on Jupiter (4). 
9. Time for summer (1,1,1).

(Answers).

Answers to Who did what?
1Q, 2F, 3G, 4N, 5M, 6B, 7H, 8C, 9R, 10I, 11A, 12D, 13E, 14T, 15S, 16J, 17K, 18L, 19O, 20P.

Ferguson, Henderson, Nasmyth and Anderson lived in Edinburgh.

Who did what?
See if you can link up these astronomers with their specialities or discoveries by rearranging the lists, e.g. if you think David Gill discovered the Martian
satellites put 2K.

1. Nevil Maskelyne A. Nebular hypothesis
2. David Gill B. 'Canals' of Mars
3. Giuseppe Piazzi C. Granulation of solar photosphere
4. James Ferguson D. Pioneer of spectroscopy
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5. Charles Messier E. Solar rotation period
6. Percival Lowell F. Accurate measure of sun's distance
7. Thomas Henderson G. Discovered the first asteroid
8. James Nasmyth H. Parallax of nearest bright star
9. John Couch Adams I. Aberration of light

10. James Bradley J. Photography, especially of the moon
11. Pierre Simon Laplace K. Discovered the satellites of Mars
12. William Huggins L. Classification of stars by spectra
13. Richard Carrington M. Comet hunting
14. Alexander Wilson N. Astronomical dials and orreries
15. Thomas David Anderson O. Lunar table s for navigation
16. Warren de la Rue P. Meteors
17. Asaph Hall Q. Found density of the earth
18. Edward Pickering R. Discovery of Neptune
19. Tobias Mayer S. Discovered several naked-eye novae
20. Alexander Stewart Herschel T. "Cavity" model of a sunspot

(Answers)

Which four of the above astronomers lived or worked in Edinburgh?

Crossword answers
ACROSS - 1. Lens, 3. Sun, 5. Bootes, 8. Planet, 10. TLP, 11. Unit.

DOWN - 1. Leo, 2. Nebula, 4. NASA, 6. Triton, 7. Spot, 9. BST.


