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The memorial tablet to Thomas Henderson, 
first Astronomer Royal for Scotland from 1834 to 1844, 

on the wall of the Playfair Building. 
Photo by Duncan Waldron.
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Journal 23

February 1990

Society news
On October 6 Mr Allan H. Grundy, author of Our Solar System, gave an account of his own unorthodox views of the formation of the planets. On November 1
slides from the Voyager 2 mission to Neptune were shown, together with a video, and some observing with the 6-inch telescope was possible. December 1's
speaker was Dr Quentin A. Parker of ROE, on "FLAIR", fibre optic astronomy with the UK Schmidt telescope; Dr Parker was the co-discoverer, from Schmidt
plates, of Comet 1989i Parker-Hartley. He has now joined our Society, and we are very pleased to welcome him. On January 5 Mr Magnus Paterson of ROE
spoke on image and data processing using transputers, and on February 2 Professor Archie Roy introduced a completely different type of astronomy - the
unravelling of the marks and Greek inscriptions on a recently-discovered stone ball, the "Sphere of Matellica", to reveal that it was an ancient calendar-cum-
sundial, most probably set up in the market place of the Roman town. The March 2 lecturer will be Dr Mary Brück, on the life of the fascinating Charles Piazzi
Smyth, and the AGM has been postponed to April 6, when the speaker will be our President, Mr Gerry Taylor.

Mr Douglas Fyfe has been co-opted onto the Council to serve as Membership Secretary, his address is 51 Warrender Park Road, Edinburgh EH9 1ED. Dr David
Gavine has been elected a Trustee of the Lorimer Bequest fund, to succeed the late Mr Iain Neil. The other Trustees are - Mr David Todd (Secretary and
Treasurer), Mr Ray Fenoulhet, Dr John Rostron and Dr John Hunter.

We have purchased a number of fine astronomy books from Mr Neil's extensive library. Jamie Shepherd, our Librarian, has fitted up more shelving to
accommodate these and other acquisitions. He asks that borrowers of books should fill in the dates of withdrawal and return in the Library notebook provided,
and not use the paper slips any more.

The Popular Astronomy classes held at Calton Hill finished in December. They were very successful, and it is hoped to offer another class in the autumn.

Mr Gavin Ramsay, now researching at the University of St Andrews, has been at the Cape Observatory in South Africa, working with CCDs on the 40-inch
reflector.

A successful meeting of the BAA Aurora Section was held at Calton Hill on November 11, attended by delegates from all over the country - unfortunately only
two of these were from our Society. A report will appear in a BAA Journal early in the year. The following Saturday a meeting of the Scottish Astronomers'
Group (SAG) was held at the observatory, again patronised by only two of our members. Dr David Gavine was elected President, Dr Ken Mackay Vice
President, Mr Brian Kelly Secretary, Mr Roger Stapleton Treasurer and Dr Fiona Vincent as Publicity Officer. The next SAG meeting is to be in Carlisle on
March 10. Please contact Dave Gavine if interested.

On February 22 Miss Heather Couper and Mr Nigel Henbest were the guests at a Press reception held at the Calton Hill Observatory, as a preview of the Second
Edinburgh Science Festival, April 2-16. Both Heather and Nigel will be participants in the Festival which, although the main theme is to be "Food and Drink",
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will contain some items of astronomical interest including an exhibition - "A Star and its Planets" at the Royal Observatory. Full programmes will be available
from various sources in the City.

Mrs Nora Jenkinson has now been running her weekly Astronomy club for young people at Harperdean, near Haddington, for twelve years, during which time
only two meetings were cancelled. There are now 12 members, ranging in age from 8 to 24 (one of them has an honours degree in Physics!) and they have
recently added a 14-inch Dobsonian reflector to their 4-inch refractor and the 8½-inch reflector which they built themselves.

The Editor reminds you all about the BAA Centenary Meeting in Dundee, "The Scottish Contribution to Amateur Astronomy", on the weekend 17-19 August.
Speakers will include Dr Patrick Moore, Dr Michael Gadsden and Mr Ron Livesey. It is advisable to book early; contact Dr Fiona Vincent, The Mills
Observatory, Balgay Park, Glamis Road, Dundee, DD2 2UB.

Some recent publications:

Steuart Campbell: "UFO: hoax or mirage?" The British Journal of Photography, 15 June 1989.
"The 'Miracle of the Sun' at Fatima", Journal of Meteorology, 14 (142) October 1988.
"The Star of Bethlehem", New Humanist, 104/4 Jan 1990.

David Gavine: "Noctilucent Clouds over Western Europe during 1988", Met. Maq. 118, 1989, 214-216.
"Edinburgh's Historic Observatory", Astronomy Now, 4/1 January 1990.

Observations
Aurora: the big display of Oct 21/22 was observed from St Andrews by Gavin Ramsay, from Tranent by Duncan Webberley and from Joppa by Dave Gavine.
At St Andrews ray bundles were first seen at 1830 then flaming in cloud at 2055, and red light to about 2215. The sky cleared in Edinburgh at 2255 to reveal
rayed bands up to the zenith, with aurora covering half of the sky. The rays were drifting E & W and a red lower border was seen. The activity went on, in a
cloudy sky, to 0200. Faint light was seen in cloud the following night. The weather deteriorated from then on and we missed big displays which were seen in the
far North, but Dr John Reid managed to photograph the aurora of Nov 26/27, also seen as a quiet arc with some rays by Gavin and Dave. The latter saw a quiet
arc on December 22/23 and 26/27, and again on February 13/14, but another major display occurred on Feb 15/16, photographed by Duncan Waldron, John
Reid, Jamie Shepherd and Dave Gavine. It remained as a quiet arc or band from about 1900 then suddenly became a short-lived active rayed bend at 2305, with
long rays up to 60°, red, green and blue, and subsided to vague light around 2325.

Total Lunar Eclipse of Feb 9/10: we were very fortunate in getting a clear sky during almost the whole eclipse. Jamie Shepherd had nearly 100 visitors to view
the eclipse at the observatory. I am sure that the majority of our members saw it, and it was successfully photographed by Duncan Waldron, John Reid and Nora
Jenkinson, among others.

John Reid has been observing sunspots, Jupiter's Red Spot and Equatorial Belts, and photographed the comets Okazaki-Levi-Rudenko, Brorsen-Metcalf and
Aarseth-Brewington. The results are awaited with interest.
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Dave Gavine attempted the Pleiades occultation on Feb 3/4 but the wind made it difficult. He and Gavin Ramsay have been watching the peculiar variable stars
CH Cyg and R CrB. CH Cyg (see last Journal) has gone into a very deep minimum, below mag 9, and R CrB, which is presently at maximum, went into a fade
during August. Both these stars need to be watched.

Asteroids
by Neil Bone

How big an instrument would one require to observe the outermost planet of the Solar System? Currently, the perhaps surprising answer is a reasonable pair of
10x50 binoculars! Neptune, so recently the target of the highly successful Voyager 2 mission, at the moment has the distinction of marking the boundary of the
Sun's planetary family. Appearing as a magnitude 8 "star", it is a relatively easy binocular object, and can be readily located by a careful observer using
appropriate charts, such as those in the BAA Handbook. Admittedly, binoculars provide little observationally except the satisfaction of locating the planet, but
even in large telescopes there is little or no detail to be seen: at its great distance, Neptune presents only a 2 arc-second disc. It has been suggested that careful
monitoring of the magnitudes of both Neptune and Uranus using small instruments may reveal large-scale changes in the planets' atmospheres. Such
observations have been collected for many years by the BAA [1]. Whether these genuinely are of value has been questioned, particularly in the light of
Voyager 2 results from Uranus, which revealed only a featureless globe at visual wavelengths.

Pluto, normally the outermost planet, may be a different proposition. Around perihelion, the planet develops a tenuous atmosphere, which may well result in
magnitude changes. These could, however, only be monitored well using photoelectric equipment. In any case, a large (upwards of 10-inch aperture) telescope
is required even to see Pluto!

Pointing to its small size and eccentric orbit, some astronomers have questioned whether Pluto should be accorded planetary status at all, but is, rather, an
unusual asteroid. To date, there is no evidence to support the idea that Pluto is simply the largest of a second, outer asteroid belt in the Solar System, while the
presence of the satellite Charon argues against the alternative theory that Pluto is an escaped satellite of Neptune. Another unusual body is Chiron, which orbits
between Saturn and Uranus. Recent observations suggest that this may be a large comet, and not an outer Solar System asteroid. Chiron's orbit is unstable,
leading to Victor Clube's theory that it could become the progenitor of a "cometary shower", similar to that postulated to have brought about the demise of the
dinosaurs. This need not concern us in the immediate future, but Clube projects interesting times ahead for the comet observers of 10,000 years hence!

Of more interest to the amateur observer are the main-belt asteroids, occupying a broad zone between Mars and Jupiter. Several of these come within the range
of the same modest binoculars which can be used to locate the outer planets. A glance through BAA Handbook's asteroid ephemerides may initially seem
discouraging to the potential observer, since few of the minor planets visible in a given year attain better than 8th magnitude. It should, however, be remembered
that the quoted magnitudes are photographic. As a consequence of their physical nature, asteroids appear up to a whole magnitude fainter photographically than
they do visually. So, in fact, using 1989 as an example, up to nine asteroids might come within binocular range in a good year.

The one essential accessory for asteroid - and indeed comet - observing with any instrument is a good chart of the area of sky in which the object is to be
located. While Norton's Star Atlas is a useful and long-established observing companion for most of us, the aspiring asteroid observer requires charts showing
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all stars to quite a faint limit: Norton's is adequate for naked eye stars to about magnitude 6; Sky Atlas 2000 (to mag. 8) or Uranometria (to mag. 9) are more
useful for asteroid identification.

For the brighter and more favourable asteroids, the BAA Asteroids and Remote Planets Section produces useful charts plotting the object's path against the star
background, and on which suitable comparison stars for magnitude estimation are indicated. As in variable star work, estimates are made by placing the
asteroid's brightness between those of a couple of constant-brightness comparison stars, once the asteroid itself has been located by star-hopping, or other
established methods which will be familiar to, for example, deep sky observers. Herein lies much of the satisfaction in this field. Section Director Andy Hollis
summed up the situation succinctly at a recent meeting in Cambridge when he said that asteroid observing combines the skills of variable star work with the
thrill of the chase!

One problem, particularly with fainter asteroids, is that not all stars are suitable for use as comparisons, nor are magnitudes accurately known for many stars
below about 7th magnitude. A result is that the observer is often forced to select comparisons some distance from the asteroid in the field.

The frequency with which estimates should be made is largely determined by the nature of the asteroid. For some, it is adequate to make estimates nightly.
Others are rapidly rotating and can profitably be estimated at intervals of as little as 20 minutes - an example being Eunomia.

Magnitude variations can arise in a number of ways. Obviously, there will be variation over the course of an apparition, as the asteroid comes to opposition then
recedes again. Orbital eccentricities will result in some oppositions being closer and brighter than others - Vesta was brighter in 1989 than in 1988, for example
(see Figure 1). The situation is analogous to the varying favourability of Mars' oppositions.

On a shorter timescale, asteroids such as Vesta appear to vary as a result of albedo features - one side of the asteroid is darker than the other. The roughly cigar-
shaped Eunomia is alternately presented end-on then broadside, so that the reflective area continually varies. In such cases, magnitude estimates can help to
determine rotation periods, which are not well known in a surprising number of instances. It must be said that photoelectric methods are most accurate, but
visual observations are still useful (Fig. 2).

http://www.astronomyedinburgh.org/members/journals/23/fig02f.jpg
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Another useful area for amateurs is the observation of occultations of stars by asteroids. From such observations, diameters have been accurately determined for
a number of asteroids, while others are now suspected of possessing satellites. The method overcomes the problem that asteroids appear, telescopically, as star-
like points: indeed, this is the origin of the term, first used by Sir William Herschel. Asteroidal occultations are rare at a given location, and require certain
favourable circumstances. The star must be brighter than the asteroid - preferably by a couple of magnitudes - so that the observer sees and times an abrupt
dimming followed by an equally abrupt return to maximum light. (Unlike the recent Titan/28 Sgr occultation [2], seen by several observers in the UK, there
should be no atmosphere around the occulting body to cause a gradual dimming.) Accurate timings from observers spaced across the track of the asteroid's
"shadow" on the Earth provide a series of cords from which the profile can be determined.

At present, there are some 4000 known asteroids, and another 9000 possibles. Few now believe these to be the debris of a planet which disintegrated. Rather.
they appear to be planetesimals which failed to coalesce together into a single body (which would have been the same size as our Moon), largely as a result of
Jupiter's gravitational influence. Asteroid sizes range from 1000 km (600 miles) for Ceres, the largest, down to boulders and dust particles. Bands of dust were
detected by Pioneer and Voyager probes in transit through the asteroid belt. One astronomer has described this dust as being the result of the asteroid belt
gradually grinding itself down through repeated collisions! Some of these collisions throw small bodies into Earth-crossing orbits, and appear to be the source of
most meteoritic material. Until a successful asteroid mission is launched (possibly in the next decade), these represent our best source of asteroidal material for
direct study.

Asteroid observing may not provide the amateur with splendour comparable to Saturn's rings, or the changing aspects of Jupiter's atmosphere. There is,
however, a certain degree of satisfaction to be derived from locating one of these junior members of the Solar System and following its nightly progress across
the sky. It is a considerable challenge for the observer to follow an asteroid for as long as possible, and also to detect the fainter bodies. Such skills can also be
applied to other areas, notably comet observations. Both asteroid and comet observations provide the opportunity to carry out much useful work for the amateur
astronomer equipped with no more than a good
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Vesta 1988 in Cnc, near M44.

References

1. Hollis, AJ, BAA Journal 99 (1989) 59-62.
2. The Astronomer 26 (1989) 36.
3. The New Solar System Beatty, O'Leary & Chaikin (Eds) Cambridge University Press 1981.

The above article was compiled from notes prepared for the 1989 Scottish Astronomy Weekend, and I would like to dedicate it to the memory of the Weekend's
organiser, Mr Iain Neil. NB.

(Neil Bone, formerly a Vice-President of the Society and one of our most active observers, is now a research Fellow in Molecular Biology at the University of
Sussex. He runs the BAA Meteor Section's Southern Network, is much in demand as a speaker to astronomical societies, and is a correspondent for the
magazine Astronomy Now)

Astronomy and the Great Pyramid
by Steuart Campbell

In the New Scientist for 17 January 1985 the astronomer Dick Walker claimed that the Egyptians knew little about astronomy and did not align the passageway
in the Great Pyramid with the Pole Star. He calculated that the passageway, which descends at 26.523° to the horizontal, did not point to the celestial Pole.
Instead, he suggested that the passageway was angled so as to make it easy to slide stones down it.

It was John Herschel who claimed that the passage pointed to the Pole Star (then α Draconis, Thueas or Thuban) but it must be obvious that the altitude of the
Pole Star at any time must be equal to the latitude of the observer. Since the Pyramids lie at almost 30° north, the passageway could never have pointed to the
Pole Star.

http://www.astronomyedinburgh.org/members/journals/23/fig04f.jpg
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Walker's mistake was to believe that the pyramid builders aimed the Descending Corridor at the Pole Star. I. E. S. Edwards notes that it was the northern
'ventilation shaft' from the King's Chamber which points to the celestial Pole. However, since this rose at 31° it was still a whole degree off the celestial Pole,
although in 2568 BC (an arbitrary date) Thuban was at 31°. Strangely, the southern 'ventilation shaft' is angled at 45° to the horizontal. Edwards suggests that
this has something to do with the three stars of Orion's Belt (ε, ζ and η) which "once every twenty-four hours ... passed at culmination over the shaft".
'Ventilation shafts' were started from the lower Queen's Chamber, but they rise at 37.46° (north) and 38.46° (south), the latter near to the culmination altitude of
Sirius in 2568 BC. 'Ventilation shafts' were begun in the pyramid of Khefren, but (according to Edwards) were soon abandoned owing to technical difficulties
and partly because "the entrance corridor fulfilled the purpose of the northern shaft". This corridor descends at 25.92°!

Despite Edwards' assurance that Orion and Sirius occupied almost as important positions in the king's plans for his after-life as the circumpolar (sic) stars, one
can remain sceptical. There seems to be no association between the Great Pyramid and Sirius (an incomplete shaft is hardly an association). The fact that the
Access Corridor in Khefren's pyramid does not point to the Pole Star throws doubt on the claim that it fulfilled the purpose of the northern 'ventilation shaft'.

The fact that the two 'ventilation shafts' in the Great Pyramid rise to almost the same level on the surface of the structure suggests that their different angles are
simply the result of reaching this level from a chamber which is not centred in the pyramid. The two shafts started from the Queen's Chamber would also have
reached the same level, although a lower one than the King's Chamber shafts.

Perhaps, as Walker claimed, the Egyptians knew little about astronomy and the alignments are accidental (or all in Edwards' imagination). Perhaps the
alignments of the Corridors and the shafts has nothing to do with astronomy!

Section through the Great Pyramid showing the alignment of the 'ventilation shafts' and the Descending Corridor. 
A = King's Chamber; B = Queen's Chamber 

V = level of top of ventilation shafts
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The planetarium of Eise Eisinga
by Jack Heeley

Not far from the Afsluitdijk, a testimony to 20th century Dutch people's ability to understand, tame and transform their land, is the small university town of
Franeker. A building of unassuming exterior stands in one of the many quiet back streets of the town. Distinguishing the planetarium from the neighbouring
buildings however is no problem, as the word "PLANETARIUM" emblasons the gable, on which a fine south facing 'Zonnewijzer' (sundial) sits resplendent.

In its own way this small building is as much a triumph of man over nature as the great dijk itself, as it represents a struggle of one man over the ignorance and
superstition of his era.

Eise Eisinga

Eise Eisinga, the son of a woolcomber, was born in Friesland in 1744. Whilst learning his father's trade he spent his spare time studying astronomy, mathematics
and mechanics, for which he showed a remarkable aptitude.
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Although he never had any contact with the university at Franeker, before he was seventeen he had studied Euclid and authored a book on the techniques of
arithmetic. He was to write four books in all including one predicting all the eclipses of the sun and moon between 1762 and 1800.

On 8th May 1774 a rare conjunction of Mercury, Venus, Mars, Jupiter and the Moon occurred in Aries. A series of events recently parallelled with the arrival of
comet Kouhoutek (comet who?) then followed, with pseudo-religious prophesy heralding 'the crack of doom' being reported to an ignorant populace by a
sensationalist press.

Such was the alarm caused in rural districts that it constituted a threat to public order, and these events led to Eisinga's resolve to build a popular demonstration
of the principles of planetary dynamics (in his living room).

The endeavour took seven years, during which time he never neglected his trade, and also became collector for the poor, town councillor, and tax collector.
However his position resulted in him being drawn against his will into political controversy and association with armed malcontents rebelling against the
authority of the Stadholder.

In 1787 Eisinga had to flee into exile to preserve his liberty, and did not return home for eleven years. During this time his wife died, he was arrested, exiled
again, and remarried. In his absence the planetarium was completely neglected.

The remaining thirty years of his life saw him increasingly rehabilitated. By his death in 1828 at the age of 84, he had been decorated by royalty and the crown
princes of Europe had been visitors to his planetarium.

In his latter years he ensured the future of the building by passing it to the state for the sum of fl 10,000 and he received a stipend of fl 200 p.a. for its upkeep
until his death.

The Planetarium

Claims and counter claims for the 'oldest' or 'largest' or 'best' of something, are usually rooted in a desire to maximise profit for somebody and should be treated
as an irrelevancy to the visitor, lest they miss the point. Eisinga's planetarium is without doubt a historic step in the development of the modern planetarium.

The case for Eisinga's planetarium as being 'the oldest' rests on the semantics of what constitutes a 'planetarium', and what is an 'orrery'.

Popularly the term planetarium refers to a room or building, in which a realistic representation of the night sky is shown (usually as seen from the earth).

An 'orrery' on the other hand is a mechanical model demonstrating the principles of sun at the centre and the planets revolving around it.

Another popular distinction is that a planetarium uses some form of projection to provide realism.

Eisinga's planetarium is uniquely different from both. Clearly Eisinga's intention was to make the orrery concept much more realistic.

Unlike the traditional orrery the observer is INSIDE the model, therefore it is a representation of the universe as we see it (surrounding us). Secondly the
mechanism is ABOVE the observer's head with the planets hanging on stout wires a few centimetres below the ceiling. A third progression in realism is the
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choice of a sky blue paint scheme for ceiling and upper walls.

In addition to the central planetary system on the ceiling, there are a number of dials on the ceiling and upper walls, and a fuller description of the whole
mechanism follows.

Planetary System

The six known planets, the sun and moon are represented by customised spheres (eg Jupiter sports four moons, and Saturn a ring). Each planet is suspended on a
rod which protrudes from a circular groove in the ceiling. The eccentricity of the orbits is approximated by offsetting the grooves so that the sun is no longer at
the exact centre, and the discrepancy from the resulting path is shown as a white band adjacent to the groove.

The grooves are cut in the ceiling so that the solar system is to scale. Obviously the planet spheres themselves are to a different scale (about a thousand times
greater). The annular pieces of ceiling (representing the gaps between the planets) are fixed firmly to the roof joists by vertical metal rods.

In the attic space above each planet slot is a circular oak drive hoop. Each drive hoop has hundreds of protruding nails acting as teeth. The earth-moon system
has its own gearing beneath the ceiling driven through the earth's supporting rod.
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The number of of teeth and the drive mechanism are such that the whole system of planets move in real-time, so that on any day, they exactly represent the
current positions of the celestial bodies.

This and all other mechanisms are driven from a single governing clock which is in the attic above the bed recess. Eisinga had back calculated the required
length of the pendulum for this clock and found it to be considerably more than the space available in the attic. It is said that while he prepared to cut a slot
above the bed, his long suffering wife remarked "Eise, I love you dearly but enough is enough". As a result the mechanism above floors had to be considerably
reworked!

Date pointer

Outside the orbit of Saturn is a scale against which a pointer indicates the date to the outside and the sun's position against the zodiac to the inside (this can also
be found by sighting along two plumblines hanging from the sun and the earth). From the date gradations around this ring parallel lines are drawn to a scale
along one wall. where the inclination of the sun to the earth's equator can be read.

The date pointer requires to be put back one day every 29th February according to the instructions left by Eise Eisinga himself in a comprehensive operation and
maintenance manual.

Day year dial

On the ceiling along the other wall are a series of dials. The central one shows the day of the week, and has a window which shows the year. Every 22 years a
new dial is needed for the year window.

Moon dials

These dials give an indication of the position of the ascending node of the lunar orbit as it moves in its 18 year 228 day cycle, the distance of the moon around
its orbit from this node, and a lunar phase indication.

If the moon is on either the ascending or descending node when the moon is new or full, then there will be an eclipse of either the sun or the moon somewhere
on the earth.

To get an accurate prediction Eisinga had to interpolate a set of eccentric cogwheels to provide the movement for the dials.

Planesphaerium

Centrally mounted on the south wall of the room is what is best described as a clockwork ancestor of the 'Phillips Planisphere'. It shows the apparent movement
of the sun and stars as seen from Franeker. The star disk rotates at sidereal time and the sun (I surmise) at mean solar rate. It is possible to read the time from
this dial by comparing the sun against a grid of hour lines.
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There is a small quadrant dial to each side of the star chart marked 'zons opgang' and 'zons ondergang' which can be used to correct mean solar time, but how,
and why there are two dials, escapes me.

Footnote

Any tourist visitors to Holland, once they have had their fill of Amsterdam (which may be sooner than they anticipated), must get out and about in the
countryside. What better way to do this for anyone with an interest in astronomy than with a visit to Franeker. And for us Scots a canny bargain, the ticket for
the planetarium gets you into the museum half price!

(Jack Heeley, our former Vice President and President of only a few months, left Scotland last summer to take up a post in computing in Amsterdam. )

About the ASE Journal
The Editor wishes to thank once again the Director of the Royal Observatory for the generous use of the facilities at Blackford Hill, and Duncan Waldron for his
help with the production of the Journal.

Editor: Dr D. Gavine, 29 Coillesdene Crescent, Edinburgh EH15 2JJ. 031 657 2338.

Meteor update - January 1990
by Colin Steele

Autumn/Winter 1989/90

It would be wrong for me to claim that recent months have been a particularly successful time for the Northern Network and I must take a large slice of the
blame myself for not stirring up interest. It would be easy for me to use the old, tired excuse about particularly strong pressure of work, but ..... Also we have not
had particularly good luck with the Moon and the weather. The Orionid and Geminid showers were mainly lost to the Moon and the Quadrantid shower to the
weather.

Nevertheless, several observers have been busy and have added to the Meteor Section bank of knowledge of the showers. Observers were P Bagnall (Wallsend),
D Gavine (Edinburgh), A McBeath (Morpeth), G Ramsay and C Steele (both St Andrews)

There have, however, been a number of fireballs recently:
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Dec 13/14 0138 Double -5 Geminid fireball (i.e. 2 fireballs within a second close together in the sky). Both heading in a northerly direction. Seen by C Steele
(St Andrews) during a meteor watch.

Dec 21/22 1640 'Brighter than Venus', seen heading south, blue. Seen from east of Edinburgh by Mr P Augustithis.
Jan 2/3 2250 Fireball estimated as about mag -10 seen by about 15 observers in East Scotland. Thought to have entered atmosphere above

Dundee/Perth/Forfar area and moved south while descending.

Future Plans

Seeing recent times have not seen too many meteors, this is an excellent opportunity to look forward to the next few months, The next major shower is the Lyrid
shower visible between 19th and 25th April, with a radiant near the bright star Vega. Rates (ZHR) are about 10 per hour but this shower is not totally predictable
and higher activity cannot be ruled out. This shower is very well placed with respect to moonlight.

Of the southern showers visible in the summer, the Capricornids and δ Aquarids are best placed with respect to moonlight. These are followed by the famous
Perseid shower. The first Phase of this shower is affected by moonlight but the post maximum phase should be well seen.

At all times there should be sporadic activity and also we are never really certain of what is going to happen - the best way to find out is to go out and look. In
all these plans, of course, we are at the mercy of the weather.

Any observations of these showers will be very welcome as will any enquiries on the subject.

(Congratulations to Colin Steele who recently received his Ph.D. from the University of St Andrews for research into solar flare mechanism. Dr Steele is now a
research Fellow at the University.)


