
09/07/2018 ASE Journal No 10

http://www.astronomyedinburgh.org/members/journals/10/ 1/18

1924 - 1984

http://www.astronomyedinburgh.org/members/journals/10/fig01f.jpg


09/07/2018 ASE Journal No 10

http://www.astronomyedinburgh.org/members/journals/10/ 2/18

Aurora '82 - J.D. Waldron.
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Society news
The winter Session got off to a good start on October 5 with a fine lecture by Dr John Mason of the BAA Meteor Section, on Halley's Comet. We now have a
much more comfortable and pleasing lecture hall, thanks to the City's Camera Lucida project in the big dome.

During this project the Society put on an exhibition of astronomical work in the Playfair Building, June 1 to Sept 15. Emphasis was on the Sun and the effect of
solar activity on the earth's environment; visitors were able, on most days, to see the sun projected with the 6-inch Cooke refractor, and see a computer display
on the mechanism of the solar wind and the aurora. There was also a slide-tape presentation followed by James Shepherd's time-lapse sky film. A guide book
was produced, containing an illustrated history of the observatory, copies are available, price 50p. There were over 7500 visitors from all parts of the world, and
the favourable comments in the Visitors' Book reflects the success of the project. We are grateful to the City authorities for financial assistance and redecoration
of the observatory, and despite the capital outlay required to stage the exhibition and to provide part-time custodial staff we more or less broke even. All credit
must go to James, our Observatory Director, and his assistants, for all the effort involved.

Work has been progressing on the refurbishing of the Cox dome and 13-inch reflector, a major and lengthy operation. Unfortunately Mr Joe Cleghorn, who led
the project, was suddenly taken ill and had to spend some time in hospital. Happily he is now on the mend and we wish him a speedy recovery to full health.

Drs A. Simpson and D. Gavine attended and gave papers at the Symposium to celebrate the 100th anniversary of the adoption of the Greenwich Meridian as the
World Standard, at the National Maritime Museum and Herstmonceux, July 9 to 13. D. Gavine also spoke to Dundee Astronomical Society and N. Bone to
Glasgow Astronomical Society.

The Glenburn Observatory

The fine little observatory on top of Glenburn Hotel, near Currie, which has been put back into working order by Jack Heeley and James Shepherd, is now in
full operation with a 4½-inch refractor. The sky is dark, the hotel has a pleasant restaurant and bar, and it makes a good "out-station". Anyone interested in group
visits should contact the hotel directly.

Observing Report
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Aurora - A very brilliant and active display was seen on October 18/19 when the sky partly cleared after a day of severe gales and rain. A quiet arc was first
noticed by James Shepherd who phoned Dave Gavine and the warning went out at about 1850 UT. At 1955 the display became bright with green rays, and a few
minutes later it was intensely brilliant with long blue shafts sweeping the sky like searchlights, up to 70°, and bundles of red, pink and violet rays raced east and
west through the general green glare. Activity subsided by 2005 but pulsating light and a few faint rays appeared around midnight. Diffuse light persisted,
fading, well into the night. Owen Pearson picked up this, one of several magnetic storms, on his magnetometer. Neil Bone (who missed this one - he was
lecturing in cloud-bound Glasgow at the time) saw rays and diffuse auroral light from Blackford Hill the next night, 2030-2306.

Noctilucent Cloud - Although a good NLC season was awaited it did not live up to expectations because despite the warm sunny weather there was a lot of haze
and cloud at nights. Neil Bone saw a weak display of bands and billows up to 45° 2300-2330 on June 9/10. On June 28/29 D. Gavine and J. Shepherd
photographed a brilliant display in the north-east. It had very marked wave structures but was so late in appearing that most observers missed it. The following
night, NLC bands and waves could be seen in cloud gaps. Neil saw rather faint bands on July 17/18, Duncan Waldron saw bands at 0300 from a bus just north
of Carlisle on July 29/30, and Neil saw bands from Campbeltown on August 4/5.

Variable Stars - Neil Bone and Gavin Ramsay continue to monitor selected stars, both saw the fade of CH Cygni in late July-early August. Gavin continues
deep-sky and solar active-area work.

Photographs of the moon with the 6-inch Cooke have been a recent project by Duncan Waldron. One was recently published in The Astronomer. Neil Bone has
had meteor photographs published in Popular Astronomy and James Shepherd's great Quadrantid fireball appeared on the cover of the October BAA Journal.
Successful observations of the Orionid meteors have already been made.

The Lorimer Trust and Medal
by Iain Neil

John Henry Lorimer, a well known Edinburgh artist and brother of Sir Robert Lorimer the architect, was also a keen amateur astronomer and, in the early 1930s,
Vice-President of the Edinburgh Astronomical Association. He was unmarried and up to his death in 1936 was still an active member of the Association. He left
a holograph will bequeathing various small legacies to relatives and friends and the residue of his substantial estate to the "Astronomical Society of Edinburgh",
appointing Mr J. C. Johnston and Mr J. McD. Field as trustees. Mr Johnstone was a former President of the Association and Mr Field was Director of the City
Observatory, appointed by the City of Edinburgh.

The estate included no. 4 Drummond Place, Edinburgh, numerous furnishings, tapestries and paintings both there and at Kellie Castle, Pittenweem, where he
had been a tenant, and various stock exchange investments. In his will he said that he wished the Society to use the Drummond Place premises for their
meetings and library, and to this end he suggested that £150 of the income from his investments should be retained to pay the feu-duty, caretaker's wages and
general upkeep.

This will, dated 14th July 1936, only a short time before his death on 4th November, was contested by his relatives. However, the matter was eventually settled
out of court with substantial payments to the Lorimer family. To set the legal position beyond doubt it was considered desirable to draw up a new and more
formal constitution, at the same time renaming the Association the "Astronomical Society of Edinburgh", the phrase used in Lorimer's will. Mr Field died only a
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few months after J. H. Lorimer and, to further secure the position, a new trust was formed with the balance of the estate, amounting to about £25,000, to be
known as "The Lorimer Bequest", was placed in its care. Some of the provisions of both the Trust Deed and the new Constitution, adopted on 10th December
1937, were intended to ensure that the trust money was used solely for the aims of the Society, one of which was, and still is, to promote popular interest in
astronomy.

Mr J. Gibson Kerr, one of the early members of the Society, for many years its Treasurer and now an Honorary Member, was very actively involved in ensuring
that we retained the major part of the estate and the day-to-day management of the trust was put in the hands of his firm of solicitors. This arrangement
continued until very recently when rapidly escalating administration costs forced the trustees to consider other options. In common with many trusts, these costs
have gradually eaten into the capital over the years and this, combined with stringent investment restrictions and war-time and post-war conditions, have
reduced the capital to much less than the original amount. Nevertheless, the Society still enjoys a substantial income from this source which contributes to our
low subscription of only £5 for a year's membership.

In memory of J. H. Lorimer, and in furtherance of the Society's aims, it was decided to use some of the Bequest funds to provide a medal, the "Lorimer Medal",
to be presented from time to time to someone who had been active in increasing popular interest in astronomy. The first recipient was Sir James Jeans. Since
then it has been given to Rev. Dr Hector MacPherson (founder member and author of popular books on astronomy), Sir Harold Spencer Jones (Astronomer
Royal), Professor W. H. Greaves (Astronomer Royal for Scotland), Dr Patrick Moore (astronomical writer & broadcaster), Professor W. M. Smart, and our late
Secretary and Observatory Director, Mr Norman G. Matthew. The next recipient will be Mr Harry Ford who was, until recently, Curator of the Mills
Observatory in Dundee and is now running a very popular planetarium, built by himself, in Southend. Mr Ford, who has spoken several times to the Society,
will be presented with the medal at our 60th Anniversary Dinner on Wednesday 28th November, and your Council hopes for a large attendance of Members and
their guests to ensure the success of this event.

Kepler's laws related to the lengths of eclipses
by Graham Young (Dundee Astronomical Society)

This is a summary of a talk given to a joint meeting of the local astronomical societies affiliated to the British Astronomical Association, the Scottish
Astronomers' Group and Dundee Astronomical Society at the Mills Observatory, Dundee, on December 3 1983.

The late sixteenth to early seventeenth century was a most momentous period in the history of astronomy. Prior to the coming of the telescope, Tycho Brahe's
meticulous, precise stellar and planetary positional measuring work brought non-telescopic astronomy to its limit - the icing on the cake, so to speak - of what
we would now refer to as the ending of ancient astronomy and the beginning of modern astronomy, in 1609 with Galileo's (and others') first views through the
primitive telescope. Kepler also contributed much to the science at the time. He observed the 1604 supernova, improved the telescope and made good use of
Tycho's naked-eye astrometry to formulate three Laws governing planetary motion. The planet Mars in particular was used because of unusual behaviour in its
yearly motion along the ecliptic zone, which we now know to be due to the shape of the red planet's orbit.
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Fig. 1

From this, Kepler deduced his first Law, that the planets travel round the sun in ellipses, with an eccentricity somewhere between 0 and 1. An orbit with an
eccentricity exactly 0 is a perfect circle, and it seems within the limits of our measurement of error defined, the circle is too perfect to exist. Most planetary
orbits are approximately circular, being ellipses of eccentricity around 0.01 to 0.1. Orbits tending towards eccentricity 1 would be very long ellipses rather like
the cigar-shaped comet orbits. Eccentricity exactly = 1 would be a perfect parabola (which is also improbable) and greater than 1 would define hyperbolic orbits.
These orbital shapes can be shown by taking cross-sections of a cone. There is an infinite number of ways of defining an ellipse or hyperbola cross-section, but
the constraint imposed for a circular cross-section and a parabolic cross-section is that the plane of the section must be exactly parallel to the base of the cone
and to the slant edge respectively - too perfect to exist in nature. This philosophy of "imperfection" revolutionised our thought in the early 1600s, along with the
Copernican Revolution confirmed by Galileo's observations of the phases of Venus and moons of Jupiter. It gave the Earth's - and Man's - position in the
universe a more modest place, and this has been the trend since the birth of modern astronomy.
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Fig. 2

But when we talk of "imperfection" we are relating it to the prior philosophy of circular orbits. The ellipse is indeed perfect in its own right, and Kepler's Second
and Third Laws show that there are mathematical relationships governing the motions of bodies on elliptical orbits, that seem perfect to the physics of the
seventeenth century. The Second Law states that the radius vector, or line joining the planet and the sun, sweeps out equal areas in equal time periods for a
particular orbit. This shows that when the planet is farthest from the sun, near aphelion, it is moving slower, and moving quicker near perihelion, its closest point
to the sun.

In fact, there is an inverse relationship between the speed of the planet and its distance from the sun. This can be shown by calculus (developed by Newton later
in the seventeenth century) and Kepler's Second Law. Suppose the planet moves a very small distance Δs at a distance r from the sun. If Δs is small enough, we
can consider it to be the base of a triangle rather than a sector, with the sun at the opposite vertex and with height r (fig. 3). The area of this triangle
ΔA = ½Δs x r (½ base x height). The planet moves through a small distance Δs in a small time Δt, so

Fig. 3

ΔA/Δt = ½ (Δs/Δt) x r
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and as Δ → 0 (very small)

dA/dt = ½ (ds/dt) x r

But from Kepler's Second Law, the rate of change of area with respect to time, dA/dt, is constant. So ½ (ds/dt) x r is constant. ds/dt, the rate of change of
displacement (along the orbit) with respect to time, is simply the velocity v, so ½ v x r = constant, or v and r are inversely proportional.

Kepler's Third Law involves a relationship between the distances and periods of planets with respect to differing orbits. We also assume that the mass of the
planet is not great enough to affect the sun's motion which would alter the relationship, as occurs between the sun and the four giant planets, whereby the
barycentre is considered, and their relative acceleration also, due to their mutual force of attraction - again formulated by Newton decades after Kepler. Kepler's
Law is simpler. The square of the period of a planetary orbit is proportional to the cube of the mean radius.

i.e. T2 ∝ r3 or T2 = k r3 where k is some constant

This constant can be considered as 1 if we use Astronomical Units (AU) for r and earth-years for T, and it works very well for the inner planets, minor planets
and Pluto.

Eclipse period functions

How does the length of an eclipse vary with the moon's distance? Assuming the ideal condition of the moon's visible disk crossing the central axis of the earth's
shadow-cone in space (i.e. the longest possible period of totality for a particular lunar eclipse) it is an interesting exercise to investigate how the period varies
with the moon's distance. Do we get a longer eclipse at perigee or apogee? One would expect at first that because the moon moves quicker near perigee
(Kepler's Second Law) then this would yield a shorter eclipse. But the earth's shadow is thicker closer in, so what we need to establish is a relationship between
eclipse period (P) and distance (r).

Fig. 4

We can assume, because of the moon's distance in relation to the earth's size, that the arc of orbit in the shadow is a straight rather than a curved line, as this
simplifies the mathematics and has little overall effect on error except in considering this with near-earth orbiting artificial satellites.

At a distance r let the moon (or rather, a point on the moon) be eclipsed for a period P. Its velocity there is V and it covers a cross-section distance D in the
shadow. Then

http://www.astronomyedinburgh.org/members/journals/10/fig05f.jpg
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P = D/V

and we require P(r) which we can obtain by investigating D(r) and V(r). Then equating, P(r) = D(r)/V(r). Now, using simple geometry of the shadow,

½D = (R - r) tan¼°

where R is the length of the shadow (about 1 million miles) and tapers at ½°, (the sun's angular diameter). The above equation comes from the simple
trigonometry of the right-angled triangle obtained by joining the shadow vertex and the mid-point of path D; our D as a function of r is then

D(r) = C1 - C2 r

where C1 and C2 are constants dependent on R and tan¼° to and by rearrangement. This is a straight line relationship. For V(r) we use Kepler's Second Law,
viz. V = k/r where k is a constant. So

P(r) = D(r)/V(r) = (C1 - C2 r) / (k/r) = k1 r - k2 r2 (k1 & k2 are constants)

This is a quadratic relationship between the eclipse period P and the moon's distance r. The roots are r = 0 and r = k1/k2, and because the coefficient of r2 is
negative (which comes from C2/k and ultimately tan¼° which is positive) then the shape of the graph is as shown in Fig. 5:

Fig. 5

So by this simple construction of a relationship and graph sketch, we can see that because the graph is still ascending near r = ¼ million miles, then the apogee
case has the longer period. The root k1/k2 coincides with a zero period at the vertex of the shadow's cone. A quadratic is a symmetrically-shaped curve so the
optimum maximum period would occur half-way, at ½ million miles. Also, the negative value of the period at r > k1/k2 is attributed to the passage through an
extended "annular cone" which realistically could not give an umbral total eclipse of the moon from the earth, but this increasing "shadow" and the continuing
decrease in speed due to Kepler's Law as r continues to get larger, makes the period numerically larger and larger divergently although negatively.

There is also the case of how eclipse periods vary between different orbits of the Galilean satellites. This involves Kepler's Third Law this time.

http://www.astronomyedinburgh.org/members/journals/10/fig06f.jpg
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Fig. 6

One satellite may have period P1, velocity V1 through a distance d1 at a distance r1; and a second with values P2 V2 d2 and r2. Again we require P(r) = D(r)/V(r)
and again from the geometry of the cone D(r) = C1 - C2 r. For V(r) we use V = 2πr/T where 2πr is the circumference of a circular orbit (for simplicity) and T is
the period of the satellite about Jupiter. From Kepler's Third Law,

T = k r    so V(r) = 2πr/kr = C r-1/2

Therefore

P(r) = d(r)/V(r) = (C1 - C2 r) / (C r-1/2) = k1 r1/2 - k2 r3/2

where k, c, k1, k2, C1 and C2 are constants.

This curve is skewed and not symmetrical, but differentiating shows the maximum value of P occurring at r = k1/3k2, or one-third of the way between zero and
the root k1/k2 coinciding with the vertex of Jupiter's shadow at about 60 million miles or so. This means that all four Galilean satellites lie well within the
ascending part of the curve, so Callisto would yield the longest eclipses on average out of the four.

http://www.astronomyedinburgh.org/members/journals/10/fig08f.jpg
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Fig. 7

Observing under urban skies
by Gavin Ramsay

I was coming over to Edinburgh from Fife in the evening recently, and it was quite amazing how much light came from the city. I wondered how on earth I
manage to get such good skies for a lot of the time. Much has been said about light pollution and sometimes I think that articles give the impression that it is a
waste of time trying to observe under urban skies. Well, it would be unfortunate to fall into this trap.

I live in the west end of Edinburgh, and it is astonishing how clear it can become. On occasions the limiting magnitude can get down to 6, this is normally
reached after a cold front has passed over. It is quite a common feature to see the billowing Milky Way in great detail - I often mistake it for a cloud, it is so
bright.

However, when an anticyclone is over us it is not unusual that, after a few clear nights, the horizon tends to become red up to about 25°. I think this is probably
due to the lack of wind, which lets all the dust and soot particles accumulate and they reflect the red street lights. These lights do not appear to be very efficient
because a lot of light goes straight up into the sky. Simple reflectors attached to the light would help this problem and at the same time put the light where it is
intended to go, i.e. the street.

Although street lights are not in my direct field of view, I do get bothered by some light-polluting neighbours who don't close their curtains. Sometimes even
worse things can happen - a neighbour has the cheek to put on his new outdoor light! If you happen to be half-way through a 10-minute exposure and someone
decides to try out his new outdoor light, a peaceable neighbourhood astronomer might become a potential vandal - I always keep a store of bricks just in case I
can't take any more!

To avoid lights it is best to stay up until 1 AM, although I think some of my neighbours have extremely strange habits, and they probably think the same about
me.

However, urban skies just don't have the same sparkle as rural skies!

How radio can help your astronomy
by Alastair McBeath
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Lettered layers or regions are where concentrations of free electrons occur. These can act as reflectors to some wavelengths of radio waves, while allowing
others to pass through.

The title of this article should not be taken too literally, as I am not about to embark on a detailed description of how to build your own radio telescope, which,
although a fascinating subject in its own right, is better left for another time. What I intend here is a discussion of how short-wave radio can directly and
indirectly aid in our hobby of amateur astronomy.

Amateur short-wave radio operators are interested in a number of items of astronomical significance for their own ends, which include causing radio waves to
travel further than they normally would by "bouncing" them off various layers or events in the Earth's atmosphere. This "bouncing" or reflection is known as
propagation, and is aided by several means - aurorae and meteors being two topics of obvious astronomical interest, but the state of the Sun (by way of
sunspots) is important too in affecting the general state of the atmosphere.

Obviously, such things as aurorae can only be used for propagation when they are present - and, of course, not all radio aurorae produce visible events as well -
but radio amateurs are always keen to pick up stations on "the other side of the world" and often pass information to one another of current aurorae, so all one
needs to do is listen in (or to have a conveniently interested relative do this for you!) to find out if an aurora is about. Certainly I spotted my first aurora for
almost two years on 4-5 February this year thanks to this method. Incidentally, this type of propagation is referred to as Auroral-E in the radio journals.

http://www.astronomyedinburgh.org/members/journals/10/fig09f.jpg
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Meteors are thought to be responsible for two types of propagation currently recognised - Meteor scatter (MS) and Sporadic-E (Es) being the technical phrases
used. MS is caused by the reflection of radio waves off the ionisation trails of meteors, and can be used at any time throughout the year, with the same sort of
diurnal changes of activity as observed by astronomical meteor-watchers, as well as localised enhancements around the times of meteor shower maxima. Es
occurs as a localised intensification of ionisation in a horizontal sheet at about 100-120 km above the Earth's surface, which is about 1 km thick. It appears
(apparently) purely at random, but is mainly around during May, June and July, with a little towards the end of the year. Interestingly enough, late May, June and
July are good months for spotting noctilucent clouds (NLC) from the north-Northern Hemisphere, and there is currently some speculation that the two may
possibly be connected. NLC are probably partly produced by the condensation of ice around minute dust fragments left over from meteors, so that NLC are
more likely to be seen when more meteors are intersecting with the Earth's atmosphere - ie at times of meteor shower maxima - which may well neatly link this
type of propagation (Es) with meteors.

The precise nature of and reasons for these phenomena producing radio propagation are not well understood, and this is most definitely an area which would
benefit from further study - for which co-operation between amateur astronomers and amateur radio operators would be of great importance.

So now that you're all really keen to go out and find out more on these fascinating subjects, you'll want to know where to look. Occasional articles may be found
in the widely available commercial magazines eg "The Short Wave Magazine", but regular information on all the above propagation modes can be found in the
Journal of the Radio Society of Great Britain (RSGB) which is called "Radio Communication" or, more popularly simply "RADCOM", which you may be able
to find in your nearest major library (along with some of the commercially available magazines). Unfortunately, a lot of the data presented in "RADCOM" is in
radio jargon (not, however, the appalling misuse of language so popular with CB users) - which largely consists of letters and numbers, many of which are
simply callsigns (which can easily be de-coded by referring to a work such as reference 3), or radio frequencies. What is normally given as well as this are
specific dates and times when certain modes of propagation were especially effective, so that one can compare these to one's own observations, and so forth.

Propagation modes are not the only things one can find out about in these magazines. Sunspot numbers are regularly printed too, along with predictions for good
times to try for propagation. Often, reasons are given for particularly active events, eg the big aurora of April 25-26 this year, which was attributed to a major
solar disturbance (noted by the much more active solar disk than would be expected at that point in the solar cycle) coupled with the highest X-ray burst ever
recorded!

Further topics include details on Earth-orbiting satellites - including the Japanese amateur satellite JAS 1 (due for launch in early February 1986), which
probably doesn't have any links with one of this country's national astronomical bodies, the Junior Astronomical Society - occasional sunspot drawings, as well
as data on the Space Shuttle. Especial mention was made of this latter subject following the STS-9 mission towards the end of last year, during which amateur
radio enthusiast (and professional astronaut) Owen Garriott contacted many radio operators around the world.

Radio amateurs, for a variety of obscure reasons, have never managed to attain the same "respectability" which amateur astronomers enjoy, and this could be the
reason why apparently so few people interested in one hobby in these connected areas of science look across to see what the other people are doing. Perhaps, in
light of the above, it's high time some of us started making the effort. At the very least, it rapidly becomes obvious that we're not alone in hoping for major
astronomical events to happen more frequently!

Anyone whose interest has been aroused by this article is invited to contact the author c/o ASE Journal, with any comments or questions which may nave
occurred to them.
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Meteor activity, summer 1984
by Neil Bone

A combination of mediocre weather and strong moonlight kept down numbers of meteors observed over the Perseid epoch in 1984, in stark contrast to the great
success enjoyed by observers in Scotland and the north of England during the summer of 1983 [1]. During the BAA Meteor Section's 1984 summer project
observers were urged to give more attention to the Capricornid and Aquarid radiants, active in mid- to late-July, as these would be much less affected by
moonlight and have been relatively little-studied in recent years. Some good coverage was obtained by the observers listed in Table 1 below, and this report will
cover their results.

Table 1 
NR Barrow, RC Barrow, NM Bone, AJ Brace, R Dixon, Fraserburgh Academy Astronomy Club (Sandy Hood et al), D Gavine, Harperdean AS (Nora Jenkinson
et al), TJ Lewis, R Lothian, W Lothian, AC McBeath, G Ramsay, A Smeaton, CDC Steele, A Thomson, F Vincent, SC Wilson.

As for previous reports in this Journal, the results were reduced in a number of ways. Zenithal Hourly Rates (ZHRs); corrected for sky haze, radiant elevation
and cloud cover, were calculated for each shower when possible. Brightness estimates by experienced observers were used to produce magnitude distributions;
in conjunction with other data, including recorded details of persistent train phenomena, these can yield important information on the nature of the particles
(meteoroids) which make up meteor streams. Where observed numbers of meteors are low, attempts to draw major conclusions are inadvisable, and this is
(sadly) the case for the ι Aquarids and two minor showers - the Lacertids and the γ Draconids - in 1984. Other showers do, however, appear to have been
adequately covered.

δ Aquarids

During late July, a number of complex meteor radiants are active in the low southern part of the sky. These never attain any great elevation above the horizon at
our latitudes, and observed rates are therefore usually fairly low. Of these showers, the most prominent is the δ Aquarids. This has a double radiant, with north
and south components coming to peak around July 28 and Aug 7 respectively.
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Fig 1. Comparison of Sproadic and δ Aquarid magnitudes.

As few observers distinguished between δ Aquarids from N and S radiants, ZHR values were calculated for the mean elevation of the two radiants. On most
nights over the period of coverage (July 21-Aug 25), the ZHR was low - ca 5 ± 3. Northern Network observations reveal a small peak with ZHR 10-12 ± 6
between July 24-26, whilst high observed rates were obtained by NR Barrow and RC Barrow under favourable skies from Kent on July 28-29. Good rates on
Aug 4-5 from Scotland suggest a second peak at ZHR 10 ± 6, followed on later nights by a return to low rates.

As in previous years, magnitude analyses show the δ Aquarids to have a slight excess of bright meteors relative to the sporadic background. A relatively high
proportion (15.4 %) of δ Aquarids left persistent trains (compared with 5.8 % in 1981 and 5.2 % in 1982).

Capricornids and α Capricornids

Both of these radiants are suspected of multiple structure, and have been observed in the past to produce several peaks of activity. Capricornid activity in 1984,
observed between July 23 and Aug 6, was consistently low, with ZHR barely reaching 5 according to Northern Network observers; ours is not a favourable
latitude from which to observe a shower with a radiant declination of -15°. A couple of reasonably bright Capricornids were seen.

The α Capricornids fared slightly better, and may have produced a small peak at ZHR 9.6 ± 5.5 on July 25-26, with generally low but noticeable rates over the
rest of the period. One or two fine, long slow α Capricornids were seen as usual, including a green mag. -4 meteor seen from Campbeltown at 2220 UT on
Aug 6-7, this lasting 5-6 seconds.

Perseids

Although badly affected by moonlight (full moon fell on Aug 11, the day of Perseid maximum), the Perseids as always received the bulk of observers' attention.
Activity from the shower was first noted on July 27-28, and by July 31-Aug 01 (incidentally, the night with best sky conditions over the whole Northern
Network area) had reached a steady ZHR of 5.2 ± 3.6. Rates continued at this level during early August, then started their normal rise towards maximum with
ZHR 12.4 ± 5.1 on Aug 6-7 and 18.2 ± 8.3 on Aug 7-8. Two nights before maximum, on Aug 9-10, the ZHR had reached the high 30s, with many Perseids
visible despite the strong moonlight. Around the time of predicted maximum itself, the sky was too brightly moonlit to allow an accurate estimate of ZHR,
although the observers and groups who persevered with the conditions were rewarded with reasonably good observed rates. Post-maximum, observations were
severely hampered by an early-rising waning gibbous moon. By Aug 19-20, rates were down to their early August level.

Analysis of magnitude estimates once again shows Perseids to be on average one magnitude brighter than the sporadic background. A number of spectacular
bright Perseids were seen, including one estimated at mag. -9 at 2259 UT on Aug 6-7 (SC Wilson, Stoer, Sutherland) and a mag. -5 at 2345 UT on Aug 10-11 (A

http://www.astronomyedinburgh.org/members/journals/10/fig10f.jpg
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Thomson, Banchory, Kincardineshire).

Persistent train phenomena were observed from 19.7 % of Perseids, a rather lower proportion than in the previous two years (ca 30 %); moonlight may have
swamped some of the fainter trains. The percentage is still high relative to the sporadic background at 6.6 %, however.

κ Cygnids

Towards the end of the Perseid Shower, a number of minor radiants become active, none producing more than one or two meteors per hour at best. The
κ Cygnids might be classed as lying on the borderline between major and minor shower activity. Observed rates are never very high, despite a very favourable
radiant elevation, and few data on the shower have been collected by Northern observers in recent years. This year, good watches were carried out on four nights
over the shower's activity, between Aug 19-24. ZHRs from these were generally low, in the region of 5 ± 3; slightly better activity was observed by Alex
Thomson during a useful watch on Aug 19-20, including a couple of the fine fireballs for which this shower is noted :-

2248 UT Mag. -4 Blue, with a 4 second train. 
2320 UT Mag. -9 Blue, 5 second train and terminal explosion.

In addition to these bright meteors, Alex found that many κ Cygnids had a blue coloration. Trains were left by 40 % of κ Cygnids observed in 1984; the
relatively small observed sample does beg caution, however. Observations of this much neglected shower in future years will be very useful.

              -10  -9/ -6  -5  -4  -3  -2  -1   0   1   2   3   4   5   6  Tot   M 
              --------------------------------------------------------------------- 
Sporadics       1   0   1   0   2   1   2  13  22  45  90  79  59  29   2  347  2.3 
Perseids        0   0   0   1   3   3  10  15  43  45  59  38  10   6   0  233  1.2 
δ Aquarids      0   0   0   0   1   0   0   2   7   7  14  14   6   1   0   52  1.9 
ι Aquarids      0   0   0   0   0   0   0   0   0   0   3   1   0   0   0    4  2.3 
Capricornids    0   0   0   0   0   0   1   0   1   1   2   1   3   0   0    9  2.0 
α Capricornids  0   0   0   0   1   0   1   0   3   2   4   3   6   1   0   21  2.0 
α Cygnids       0   0   0   0   0   0   0   1   0   5   2   4   2   0   0   14  3.6 
κ Cygnids       0   1   0   0   1   1   2   1   2   2   4   3   2   0   0   19  0.1 
Lacertids       0   0   0   0   0   0   0   0   0   0   0   3   0   0   0    3  3.0 
γ Draconids     0   0   0   0   0   0   0   0   0   0   0   1   0   0   0    1  3.0 

Table 2. Summary of magnitude estimates by experienced observers.

One or two observers carried out watches in late August and early September, when some good sporadic and early Piscid activity was noted. During one of his
watches, on Aug 24-25 at 0041 UT, Alex Thomson saw a bright (mag. -10) sporadic fireball in Ursa Major, splitting into three fragments which exploded
individually as white flashes.

Over the whole period of δ Aquarid and Perseid activity, a total of 1122 meteors were reported, including 167 from members of St Andrews University AS
observing from the south of England. Although down on previous years' figures, this represents a considerable achievement by observers under less than
favourable conditions.
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Moonlight conditions for the Perseid shower in 1985 will be much more favourable, and hopefully observers in the BAA Meteor Section's Northern Network
will again put in a good effort to cover it. At the time of writing, it is hoped to cover a moonless return of the Orionids in October 1984, this being an important
shower to observe in view of its connection with Comet Halley; a report on the observations will appear in a future issue of this Journal.

Reference

1. Perseid Report 1983. AC McBeath, ASE Journal No. 8, Nov. 1983.

Scottish Astronomers' Group meeting
The SAG Annual General Meeting was held at the Mills Observatory, Dundee, on October 6, attended by delegates from South Shields to Fraserburgh.
Representing the Society were Neil Bone, Gavin Ramsay, Jack Heeley and Dave Gavine: the latter gave the annual report on ASE activities. Neil, the chairman,
welcomed Dr John Mason, Assistant Director of the BAA Meteor Section, who gave a lucid account of the meteor streams - the η Aquarids and the Orionids -
associated with Halley's Comet, and stressed the importance of amateur observers monitoring these showers over the Halley Watch period. Ron Livesey,
Director of the BAA Aurora Section, then described the Solar Wind and its effects on the tails of comets. Dr Fiona Vincent, Curator of the Observatory, outlined
some of the problems associated with the accurate determination of a comet's, or minor planet's place by plate measurement. She has prepared a series of
diagrams showing where and when Halley's Comet may be seen from Central Scotland. (Copies are available at a small fee to cover costs of duplicating - see D.
Gavine.)

About the ASE Journal
Editor: D. Gavine, 29 Coillesdene Crescent, Edinburgh EH15 2JJ. 031 657 2338.

Once again the Editor would like to thank the Director of the Royal Observatory for generous use of the facilities at Blackford Hill, and Mr Neil Bone and Mr
Ray Fenoulhet for assistance in the production of the Journal.

The continuing "saga" of Calton Hill and its observatories has been held over to a later issue.

The library
The books have been arranged on the shelves in categories: 
General and popular astronomy, history of astronomy, history and philosophy of science, physics and mathematical astronomy, radio astronomy, mathematics,
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telescopes and optics, observing techniques and photography, the earth, the sun, the moon, the planets, comets and meteors, space exploration, stars galaxies and
cosmology, atlases and catalogues, ionosphere and aurora, meteorology.

In common with most libraries many books have "walked". It may be that some present Society members have books out, forgotten or long overdue. Our acting
Librarian, James Shepherd, therefore offers an AMNESTY: please bring them back, just leave them in the Library room.

Recent additions: our thanks to Alan Pickup for many of these:-

J. Silk, The Big Bang 
J. Muirden, Astronomy with Binoculars 
D. Evans, Teach Yourself Astronomy 
J. Strong, Search the Solar system 
M. Stoiko, Soviet Rocketry, the First Decade of Achievement 
L. Motz, The Universe - its beginning and end 
R. T. Gould, The Marine Chronometer: its history and development 
F. Hoyle, Astronomy 
D. Moche, Astronomy Today 
J. Gribbin, White Holes 
Webb Society Observer's Handbooks: I Double Stars, 
Webb Society Observer's Handbooks: II Gaseous and Planetary Nebulae. 
ROE Occasional Reports: 
no. 12 - R. D. Wolstencroft & J. M. Greenberg (eds), Laboratory and Observational Infrared Spectra of Interstellar Dust. 
no. 13 - R. D. Wolstencroft (ed), Star Formation Workshop. 
no. 14 - M. E. Sim & K. Ishida (eds), Astronomical Photography 1984. 

We have also received publications from the Astronomical Society of Southern Africa and the Irish Astronomical Association.

The Astronomical Society of Edinburgh (formerly the Edinburgh Astronomical
Association) 1924 - 1984

List of Presidents from 1924
1924 - 26    J. McD. Field, F.R.A.S. 
1926 - 28    Rev Hector MacPherson, M.A. Ph.D. F.R.S.E. F.R.A.S. 
1928 - 29    Rev A. Mitchell Hunter, D.Litt. F.R.S.E. 
1929 - 30    E. A. Baker, D.Sc. F.R.S.E. 
1930 - 32    J. Gall Inglis, F.R.S.E. F.R.A.S. 
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1932 - 34    J. C. Johnston 
1934 - 36    J. Baker Wilson 
1936 - 37    J. W. Sinclair 
1937 - 38    J. Polson, M.A. B.Sc. 
1938 - 40    Rev J. Patrick, M.A. B.Sc. D.D. 
1940 - 42    J. C. Johnston 
1942 - 45    J. Baker Wilson 
1945 - 46    C. F. O. Smith, F.R.A.S. 
1946 - 47    A. C. Stephen, D.Sc. F.R.S.E. 
1947 - 48    J. C. Johnston 
1948 - 49    R. W. Wrigley, M.A. F.R.S.E. 
1949 - 51    D. MacNaughton, W.S. F.R.S.E. 
1951 - 52    J. D. Gardner, B.Sc. M.I.C.E. F.R.S.E. 
1952 - 54    Rev Hector MacPherson, M.A. Ph.D. F.R.S.E. F.R.A.S. 
1954 - 55    R. W. Wrigley, M.A. F.R.S.E. 
1955 - 56    J. L. Waddie 
1956 - 58    A. C. Stephen, D.Sc. F.R.S.E. 
1958 - 59    M. A. Ellison, Sc.D. F.R.S.E. F.R.A.S. 
1959 - 61    R. W. Plenderleith, B.Sc. F.R.S.E. 
1961 - 63    Sherriff J. A. Forsyth, Q.C. M.A. B.Sc. LL.B. 
1963 - 65    J. R. Liddell, F.R.A.S. 
1967 - 69    J. A. Hunter, B.Sc. Ph.D. A.R.I.C. 
1969 - 71    R. G. Fenoulhet 
1971 - 73    R. M. Gall Inglis 
1973 - 75    E. G. Crisp 
1975 - 77    A. J. Rostron, B.Sc. Ph.D. 
1977 - 79    I. R. Cunningham, F.R.I.C.S. 
1979 - 81    D. A. Pickup, B.Eng. F.R.A.S. A.F.B.I.S. 
1981 - 83    T. I. R. Neil 
1983 -       D. M. Gavine, M.A. B.Sc. Ph.D. F.R.A.S. 


