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6.4-inch Fraunhofer-Repsold Transit telescope (1831) Calton Hill.
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Society news
The meetings at Calton Hill have been well attended. Mr Harry Ford gave the Lorimer Lecture on November 1, on the development and construction of the
Planetarium, an outstanding performance. On December 6 Mr Ron Livesey, Director of the BAA Aurora Section, spoke on magnetic storms, and on January 10
Dr A. A. Becklin described recent work on the chromosphere of the sun. Professor Stuart Malin, Head of Astronomy at the National Maritime Museum, gave a
very fine lecture on February 7, of the development of the Royal Greenwich Observatory and its contributions to the science of navigation; and on March 7 Dr
Richard Wade gave an interesting account of the exploration of the galactic centre by infra-red. The informal summer session began with Mr Jack Heeley's talk
on Piazzi Smyth's Tenerife Expedition, illustrated with some of the 3-D photos of that great pioneer, on April 4. A group from the Society were given a
demonstration of the Leith Nautical College Planetarium by Dr D. Gavine. Regular meetings of the Junior Astronomy Club, including a planetarium visit, have
also been held.

At the Annual General Meeting on March 7 the following Office-bearers were elected for Session 1986-87: 
President - Mr Ron Veitch. Vice-Presidents - Mr Neil Bone and Mr James Shepherd. Secretary - Mr Iain Neil. Treasurer - Dr John Rostron. 
Councillors - Mr Joe Cleghorn, Mr R. G. Fenoulhet, Mr D. C. Todd, Mr Jack Heeley and Mr Michael Dickson. 
James Shepherd continues as Director of the Observatory and acting Librarian.

Duncan Waldron left in January for a year's duty with the Anglo-Australian Telescope. We wish him a very enjoyable sojourn in the Southern Hemisphere and
good observations of Halley's Comet, and thank him for his valuable services as Council Member and Assistant Director of the Observatory. James Shepherd
also went off to Australia at the end of March for a shorter visit, to observe the Comet.

During National Astronomy Week, 9th to 16th November, the Observatory was open to the public, free of charge, and there were about 1000 visitors, about half
of whom were able to see Halley's Comet with the 6-inch Cooke refractor. Our thanks go to the several Society members who assisted James in showing the
visitors around.

Since the autumn Neil Bone has lectured at South Shields, and Dave Gavine has lectured to the Edinburgh University Astronomical Society.

On March 22 Professor Malcolm Longair opened the new scientific instrument gallery in the Royal Museum of Scotland, Chambers Street, which now has one
of the finest collections of astronomical instruments in Britain. At a symposium held to celebrate this event, papers were read by Drs A.D.C. Simpson and D.
Gavine.

Congratulations to Professor Longair, our Honorary President, on being one of the first recipients of the Britannia Award for popularising science.

Weekend astronomy course at Dundee, 19-21 September 1986
This Course, to be held at Dundee Museum, is intended for people at all levels of interest. It will include talks, observing sessions at the Mills Observatory and a
choice of visits to St Andrews University Observatory, the Satellite Tracking Station at Dundee University, or Edzell Castle. All-in fee including residence,
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meals end excursion - £43.50. Speakers to include Heather Couper and Nigel Henbest. Minimum age 16, closing date for applicants May 31. Forms and
information from: 
Dr Fiona Vincent, Mills Observatory, Balgay Park, Glamis Road, Dundee DD2 2UB. (phone Dundee (0382) 67138, afternoon).

For beginners - The apparent motions of the planets
by Graham Young (Dundee AS)

This short account will put into perspective our view from the Earth of these "wandering stars". As most of you already know, of the eight other planets of the
Solar System (Not the Earth, of course), five are visible to the naked eye: Mercury, Venus, Mars, Jupiter & Saturn, the rest: Uranus, Neptune & Pluto, require
optical aid. As a result these last three planets were not known until modern times, with the development of the telescope, mathematics and photography. Uranus
was discovered in 1781 by accident with a telescope by the Hanoverian-British amateur astronomer William Herschel; then, with the aid of mathematical
analysis by observing the deviations of Uranus over the next sixty years Neptune was finally tracked down, requiring also the use of a large telescope. Pluto
required all three of these aids to find it in 1930, as a faint star-like point wandering among, and indistinguishable from, a background of 14th magnitude stars.

The five bright planets were noticed by primitive man as wandering stars, and it became apparent that each one has its own characteristic motions, brightness
and colour. 
Mercury, because it is in orbit much closer to the sun than us, never moves far enough from the solar disc to be visible in a midnight sky. It appears to swing to
either side of the sun so it can best be seen when at its furthest angle from the sun, i.e. its maximum "elongation". If it is to the left, or more accurately, east of
the sun it will be visible shortly after sunset in the twilight glow. And at western elongation it will be seen before sunrise in the eastern glow. Mercury may
appear fainter than expected because its light is swamped by the twilight, even though its magnitude may be the same as that of the brilliant star Sirius which is
never so close to the sun. One morning in September 1978 I observed the planet in the east just above the horizon. Luckily Sirius was then just up in the south-
east and I had a chance to compare the two, and they did appear the same brightness, although Mercury appeared pink in colour and Sirius was white. 
Venus is also an inferior planet but being nearer the Earth it can have a greater maximum elongation (47°) and can therefore be seen up to four hours before or
after sunrise or sunset. It is the brightest of all the planets, and is brilliant white. Both inferior planets pass the sun at "Inferior Conjunction" (passing between
Earth and sun), or "Superior Conjunction" (behind the sun). The cycle is - inferior conjunction - morning appearance - superior conjunction - evening
appearance - inferior conjunction. This cycle, or "Synodic Period" takes 116 days for elusive Mercury and 584 days for Venus.

The other planets are "Superior", they lie in orbits outside that of the Earth. 
Mars, the nearest, has a distinguishing coppery-red colour. It is nearly invisible for a while around its time of conjunction with the sun, then after a few months
it appears in the eastern sky before dawn, gradually gets brighter and moves with respect to the sun until it appears due south at midnight - it is then in
"Opposition" and about maximum brightness. The planet will then move slowly back towards the sun westwards, rising earlier and diminishing in magnitude.
At conjunction it will be on the far side of the sun. With Mars this cycle takes 780 days, just over two years. Mars actually comes to opposition every two years
and one to three months, the variability being due to the planet's rather eccentric orbit, and, by Kepler' s Laws, travels in orbit slightly faster when it is nearer the
sun. So it will be visible at midnight due south in one year, say, then two years later, in August. Opposition magnitudes vary quite a lot with this planet. An
August one is best, when the planet is closest to Earth, as in 1971 and 1986. 
Jupiter is a yellow planet, second only to Venus in magnitude (although at August oppositions Mars can outshine Jupiter). The apparent annual motion of
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Jupiter is very easy to follow. It comes to opposition every year one month later, i.e. its synodic period is 13 months, and it moves from one Zodiac constellation
to the next in that time. In 1977 it was in Taurus, in 1978, Gemini. Jupiter takes just under 12 years to go through the Zodiac. Saturn, brighter than the average
first magnitude star, moves with less than half of the apparent speed of Jupiter and can remain in the same Zodiac constellation for 2 to 4 years. Opposition to
opposition takes about a year and a fortnight. Currently it is in Scorpius. Also because of the apparent opening and closing of the rings the planet varies in
magnitude, faintest when the rings are edge-on, bright when they are well open (e.g. 1986, mag. 0.0). 
Uranus, Neptune and Pluto have synodic periods of just over one year and so move very slowly among the stars.

The Moon Illusion
by Steuart Campbell

In Journal 11 the editor drew attention to the fact that the Moon appears larger on the horizon than when high in the sky. He implied that this was a phenomenon
only of winter's evenings and when the Moon is near the eastern horizon, but it will occur whenever the Moon is seen near the horizon. As Dave noted, the
illusion runs counter to the fact that the Moon is actually 1/60 further away when seen on the horizon than when seen directly overhead, resulting in a shrinkage
of its angular size by 0.5' (or 1.6 %).

Dave's explanation for the illusion was that the presence of objects between the observer and the Moon (at low altitude) 'stretch' the distance and confuse the
mind (although he did not explain how this made the Moon seem larger).

The illusion was examined in great detail by Kaufman and Rock [1] who concluded that it was explained by the 'apparent-distance' theory. This states that of
two objects forming images of equal size, the more distant must be the larger. They found that, whether or not we realize it, we all judge the horizontal sky to be
further away than the zenithal sky (this is probably due to experience which teaches us that objects on the horizon are indeed at a great distance - we have no
experience of the distances of objects above our heads). Likewise, objects in the sky are judged to be at the distance of the sky. Thus the horizontal Moon is
judged to be further away than the zenithal Moon. But (neglecting the 1.6 % change mentioned above) the Moon always subtends the same angular size.
Consequently our brains conclude that the horizontal Moon, if it is to be both further away and the same angular size, must be larger than the zenithal Moon.
Kaufman and Rock claimed that the illusion increases with distance and cloudiness, and they gave the following ratios (of observed size to real size) for various
conditions - Overcast, 1.52. Partial clouds, 1.45. Clear sky, 1.34. In other words, the horizontal Moon appears 34 - 52 % bigger than the zenithal Moon!

There is an alternative explanation for the Moon Illusion, and that is the operation within our brains of Size Constancy. This is the rule that no matter the
distance of an object, we tend to see it as of constant size (provided we know its size). For instance, we do not see distant people as midgets and close people as
giants. It is claimed that Size Constancy accounts for the well-known discrepancy between the relative sizes of near and distant objects as we see them in reality
and as we see them in a photograph (or a TV/video picture). The camera is not capable of making the adjustments which our brains make, although to some
extent we must make the adjustment when we see the picture.

Size Constancy can explain the Moon Illusion as a case where a familiar object is seen to be at a distance (due to association with the horizon which we know to
be distant). Consequently the brain enlarges the Moon's image. The zenithal Moon is not seen to be at any particular distance and so it is not enlarged.
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Whatever the cause it is certain that we see the horizontal Moon enlarged. It must follow that all celestial objects seen near the horizon are similarly enlarged. If
any members have evidence that the illusion applies to stars I should like to hear it.

There is evidence that children see distant objects larger than do adults [2]. Children may therefore suffer much more from the illusion.

References

1. L. Kaufman and I. Rock, 'The Moon Illusion', Scientific American 207 (1) 120-130, (July 1962).
2. H. Philip Zeigler and H. Leibowitz, 'Apparent Visual Size as a Function of Distance for Children and Adults', Amer. J. Psychology 70 (1) 106-109 (1955).

Editor's note
I did not imply that this was a phenomenon only of winter evenings. It just so happens that at midwinter the Moon's declination is at its furthest north when it is
full so that in our latitude the high and low Moon altitudes may most conveniently be compared. And the "explanation" (which it isn't) is not mine but
mentioned by the American professor David P. Todd in A New Astronomy London 1897. Likewise, in his famous Textbook of General Astronomy, Boston &
New York 1904, Professor C. A. Young of Princeton remarks (p.6) that "to most persons the sky appears, not a true hemisphere, but a flattened vault, as if the
horizon were more remote than the zenith. This is a subjective effect due mainly to the intervening objects between us and the horizon. The sun and moon when
rising or setting look much larger than when they are higher up, for the same reason." he suggests also (p.63) "That it is a mere illusion may be made evident by
simply looking through a dark glass just dense enough to hide the horizon and intervening landscape. The moon or sun then seems to shrink at once to normal
dimensions." I haven't tried this yet, but it is not now recommended to look at the sun through glass or anything else directly. The illusion also works for well-
known star groupings such as Orion's Belt. So, the effect, while well known to astronomers, requires an explanation in terms of psychology.

Observing report
Aurora

November 29-30 - Owen Pearson detected the magnetic storm and the warning went out 1930. Despite a bright moon and freezing mist Neil Bone and Dave
Gavine observed a vague homogeneous arc or band which developed active rays up to 25° at 2350, with areas of light running from west to east. 
January 3-4 - Neil Bone saw a faint arc from Campbeltown. 
January 21-22 - Again in a poor sky with bright moon, a quiet arc 1900-2000, possible pulsating band, seen by Neil Bone and Dave Gavine. 
February 7-8, 8-9 - Huge magnetic storms picked up by Owen, but Scotland was clouded out. An immense auroral display was seen overhead all over southern
England on the night of the 8th and rays were seen up to 60° by Robert McNaught in Australia! 
March 6-7 - Another magnetic event. Neil Bone and Dave Gavine saw the earlier part of the display, a quiet arc. Later, at 2250-2320, James Shepherd and Jack
Heeley, observing from the clearer skies of Gullane, took very fine photographs of the brilliant rayed arc and band which then developed. Some rays reached to
about 50°. 
March 7-8 - A very faint arc seen from Calton Hill at 2000, then cloud.
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Spring Meteors

Neil carried out 5 hours of watches in April, observing a total of 34 meteors. The Virginids gave low rates.

Neil Bone and Gavin Ramsay have been monitoring the magnitude of the minor planet Ceres as well as their continuing variable star programme.

Comet Halley, 1986 Jan 3.76, very clear. Limiting mag. 5½. 10 x 50 Binoculars. 
Mag. 4.4 by Morris method. Coma 9', total length 16', PA 075°. (Gavin Ramsay). 

On Jan. 19.75 mag 4.2 coma 9' tail 19', PA 060°.

Sundials in the Edinburgh area, Part 1
by David Gavine
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Introduction
Edinburgh and its neighbourhood, rich in historic buildings, has numerous sundials of many different kinds. In the far-off days when clocks were expensive
luxuries, the art of sundial-making was cultivated, and most villages or small towns would have had at least one "dialler". Perhaps the greatest-ever maker of
dials in Scotland was James Ferguson, F.R.S., (1710-1776) the astronomer and maker of orreries, who worked for a time in Edinburgh. In the burgh schools and
universities "dialling" was often taught as an optional extra by the mathematics master, and this persisted well into the 19th century.

In Perth Museum there is an exercise book, dated 1835, of a 15-year old pupil at the Academy, Henry Ramsay, illustrated
with fine paper models of the various types of dial.

Sundials are, of course, still made, but merely as garden ornaments. It is quite clear to those with a knowledge of the
requisite bits of astronomy that some makers of modern dials, and those responsible for re-erecting old ones, are sadly
lacking in sundial theory. The country is full of dials set back to front, or upside down, or with gnomons pointing the
wrong way.

Dialling requires a knowledge of trigonometry and a little basic spherical astronomy, but a simple dial can readily be made
by following the instructions in any good book from the library, with the aid of a pocket calculator. One of the best works
is H. R. Mills, Positional Astronomy and Astro-Navigation Made Easy, Cheltenham 1978, which has a variety of dials and
other projects.

Astronomy of a sundial
If you keep a regular time check, using a watch or clock, on one of the old city sundials such as the one on John Knox' s
House in the Royal Mile, or the one on the spire of St Cuthbert's Church at the foot of Lothian Road, it will almost never show the "right" time. Sometimes it
will be wide of the mark by up to an hour and a half! There's nothing wrong with the dials - they were made by experts. There are three sources of error -

1. In summer, our clocks go forward one hour, then back again in winter. BST (British Summer Time) is a modern phenomenon, so in summer that accounts
for at least a 1-hour 'lag' of the dial behind the clock.

2. Our clocks are set to run on GMT which became standard throughout Britain with the advent of the telegraph and the railways. But Edinburgh is 3° of
longitude west of Greenwich, so old sundials which were set to the time of the local meridian are 12 minutes behind Greenwich. This is because the
westward-moving sun crosses the Edinburgh meridian 12 minutes after crossing the Greenwich meridian.

3. The sun is not a good timekeeper. It moves eastward along the Ecliptic from day to day at a slightly variable speed because of the Earth's elliptical orbit.
Kepler's Laws state that when a planet is nearer the sun, it travels faster in its orbit. Also, the sun's rate of change of hour angle is not constant because of
the 23½ tilt of the celestial equator to the Ecliptic. These two errors combine to give an appreciable change in the length of the day at different times of
the year. 
To get round this, astronomers have invented an "imaginary sun" called the Astronomical Mean Sun (AMS) which is made to travel along the celestial
equator at a constant speed, and to which our clocks are set. The AMS crosses the Greenwich Meridian every day at exactly 1200 to give us Greenwich
Mean Time and to mark off each constant day of exactly 24 Mean Solar hours.
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However, the real sun does not normally cross the Greenwich meridian at 1200 each day. Sometimes it is a few minutes early, sometimes late. When the real sun
is on the meridian the SUNDIAL shows 1200 and this is known as Apparent Time. The difference:

Mean Time - Apparent Time = E

where E is the Equation of Time.

E can be as much as 17 minutes. This diagram shows the Equation of Time throughout the year:

The Equation of Time will be zero on approx. 15 April, 14 June, 2 September and 25 December. Therefore any modern sundial set up according to GMT should
read the correct time (neglecting British Summer Time) on those dates. Naturally, on these dates, the sundial in Edinburgh will show Local Mean Time. To get

Greenwich Mean Time the dial plate must then be turned to advance it 12 minutes.

The old sundial makers knew all about the Equation of Time, and many of the more exacting of them might incorporate a small table or diagram into the dial
plate to enable a correction to be made, because sundials were then actually used to regulate clocks and watches. In 1658 the Town Council of Edinburgh
ordered John Lorimer, indweller in the Canongate, to erect two dials on the steeple of the Netherbow to help to keep its clock right! (1).

Some modern dials have a moveable scale which can be adjusted for the Equation of time, and others have a special gnomon cut in the shape of an Equation of
Time curve, called the "analemma". None of these have been found in our neighbourhood.

There is another variable factor. In mid-winter in Edinburgh the sun rises about south-east, crosses the meridian at an altitude of only 11°, then sets early about
south-west. In mid-summer it rises about north-east, culminates at an altitude of 58° and sets towards the north-west some 17 hours after rising. A sundial must
therefore have built into it a direction aligned with the Earth's rotation because the daily arc of the sun's path is a small circle parallel to the celestial equator,
turning about the Earth's axis.

http://www.astronomyedinburgh.org/members/journals/14/fig04f.jpg
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Sources of Information
Several old sources list the ancient sundials in this neighbourhood, but many of these can no longer be found, having been destroyed by rebuilding, demolition
or vandalism. Some have disappeared under the sprawl of housing estates and even their former locations are uncertain.

1. Thomas Ross, "Ancient Sundials of Scotland", Proceedings of the Society of Antiquaries of Scotland XXIV (1890) 161-273.
2. Thos. Ross and D. MacGibbon, Castellated and Domestic Architecture of Scotland, 5 vols. Edinburgh 1892.
3. John W. Small, Scottish Market Crosses, Stirling 1900.
4. Ancient and Historical Monuments (Scotland) Commission, volumes Midlothian & West Lothian, and East Lothian, HMSO 1924.
5. A. Niven Robertson, "Old Sundials in and near Edinburgh", The Book of The Old Edinburgh Club, 27 (1949) 97-110.

The dials
First I shall describe some of the simpler kinds of dial within public access, then hopefully, in later issues, some of the more unusual or elaborate types. This list
will not by any means be exhaustive, but it is hoped in the future to track down and collect data upon all the dials in the neighbourhood, forgetting about the
modern horizontal dials in gardens which number in many hundreds. This will be a long task, and one on which assistance would be most welcome. It could be
a very worthwhile Society project.

1. The Equatorial Ring Dial

This is a simple, yet favourite design for modern dials, no trigonometry is required in its construction. It consists of a kind of semi-armillary sphere whose axis,
set parallel to the axis of the Earth, forms the "style" or shadowstick. Its shadow is thrown onto an equatorial band onto which the hours are marked every
15 degrees.
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There is only one example in Edinburgh as far as I am aware, in Bruntsfield Links. It is about one foot in diameter, on top of an octagonal stone pillar adorned
with Masonic symbols and "time" proverbs. Like the nearby gateposts, it was erected in May 1886 to commemorate the opening of the International Exhibition
by Prince Albert Victor of Wales. The dial is a bit bashed.

2. The Cylinder-type Dial

This is usually a very small dial, often incorporated into a many-faced complex sundial. The half-cylinder of stone is set with its axis pointing at the Pole, the
hours are inscribed on the inner surface, and there is no style or gnomon - the shadow is simply cast inside the cylinder by its own edge. There is a badly
corroded one on the gate tower of Seton House near Cockenzie, but a better example is on the old Kirk at Oldhamstocks, on a stone corbel which appears to
have once carried two other small dials on the splays. The markings are worn away and it appears to be very old, probably 16th century. There is another such
dial on Cockburnspath Kirk.
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3. Horizontal Dial

The most familiar kind, of which I can mention only a few examples. The gnomon is set pointing at the celestial pole and on the flat dial plate the angle between
the base of the gnomon and the edge of the shadow is given by

tan(θ) = sin(φ) tan(HA)

where θ is the shadow angle to which the hours are cut on the dial, φ is the observer's latitude, and (HA) the hour angle of the sun. For example, the latitude of
Edinburgh being approximately 56°N, the gnomon is set at this angle to the horizontal pointing north, then since the hour angle of the sun changes by 15° for
each hour the lines for 1100 and 1300 Local Apparent Time are cut at 12.5°; for 1000 and 1400, 25.5°, and so on.
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The biggest horizontal dial so far found is in the car park of Scottish and Newcastle Breweries at the foot of the Canongate, opposite Holyrood. (illustrated). It is
of simple design, about 1 metre in diameter, and stands on a massive three-legged granite plinth.

There is a small bronze dial dated 1705 in the garden of Whitefoord House, the Veterans' Home (not open to the public) in the Canongate. It stands on a modern
concrete pillar. The maker's name appears to be Thomas Grieg.
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In the garden of Duddingston Manse is a 0.5 metre dial from an old house, mounted on an old font. Dated 1760, it is inscribed for latitude 55° 56', but the
gnomon is lost.

The finest horizontal dial in this neighbourhood is undoubtedly the one in the churchyard at Currie, but the gnomon is broken. It was calculated and engraved in
1836 by the local schoolmaster Robert Palmer, who was greatly interested in astronomy, and is dedicated to the minister, elders, heritors and inhabitants of the
parish. The dial plate is divided to one minute and has an Equation of Time table, shows the sun's place in the Zodiac, the time at Easter Island and Calcutta, and
noon at 44 places around the world. Palmer made another dial in 1829 for Riccarton House but this was demolished to make way for Heriot-Watt University.
The elaborate stone pillar of this sundial survives on the university lawn but the gnomon and dial plate have disappeared.

The new Scientific Instrument gallery at the Royal Museum of Scotland (Chambers Street) has a fine collection of dials. There is a brass horizontal dial plate
marked 'Joseph Williamson Aberdeen Fecit 1728' which has corrections for the Equation of Time, the time at Rome, Constantinople and Jerusalem, and the time
of noon in 23 places. Near it is a large slate dial inscribed 'Ricardus Melville Fecit 1845' for latitude 55°  50'N. There is one big dial and a ring of eight small
ones which show the time in various places such as Malabar and New Zealand. The collection also has some good portable dials used by travellers, which can
be adjusted for latitude and lined up on the meridian with the aid of a compass.

My thanks to Mrs Nora Jenkinson for assistance with transport - to some of the out-of-the-way places in East Lothian.

Reference

1. Extracts from the Records of the Burgh of Edinburgh, vol 1655-1665, p.92:

30th April 1658 - "Compeired John Lorimer indweller in Cannogait and offered to undertake the keiping of the cloak at the Netherbow and ringing of the bell
there upon the same yeirlie fiall quhich now and laitlie has bein payed to his predecessouris and siklyk offerrd for the soum of Twentie pund scottis to tak doun
repaire and mend the said cloak and put up two Sun dyellis in the steipple for direction to keip right the clock...."

An observer's log
with Alastair McBeath (Morpeth)

1985 autumn to 1986 mid-spring

Two points stand out about the months from last September to mid-April - they were all cold and rather too cloudy for much astronomical data-gathering. With
so many events occurring in the skies during this spell, however, there was no real option but to try to observe and hope for the best!

SEPTEMBER's clouds prevented any sightings of Comet P/Giacobini-Zinner, and it will be about 1998 before it presents another opportunity to do so with
simple instruments, but fortunately the ICE probe had no such problems. On the 11th it passed through the comet's tail, sending back much useful data.
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The dawn sky was scanned on 3-4 and 5-6 for a glimpse of Mercury near Mars, with success coming on the latter occasion. Brilliant Venus was also present,
albeit somewhat higher up in the eastern twilight. On the following night, (6-7), the first of only a few meteor watches took place, when observed sporadic rates
were good, as expected near the autumnal equinox, and some Piscids and Alpha Aurigids could be seen too.

Early OCTOBER brought the JAS meeting in Newcastle where old and new friends and colleagues were to be met, while past successes received their due
celebration in the time-honoured way.

Two nights later, on the 7-8, four possible Draconid meteors (an irregular shower associated with the "unseen" Comet Giacobini-Zinner) were spotted in 2h 45m
before the onset of dawn, with this short watch being enough to surpass the personal milestone of 100 hours of meteor observation for the year. Later results
indicated that a mini-storm of Draconids had occurred only 4 or 5 hours after daybreak in the UK, which was seen from USA and Japan - most annoying from a
British point of view!

Several attempts were made to spot Comet P/Halley, supposed to reach binocular brightness by mid-October, but these met with no luck (not another one
missed?!) and after the 14th a totally overcast sky prevented virtually all further observation. This naturally hid the Orionids and the lunar eclipse of the 28th.

Our first light, and thankfully brief, snow cover of the autumn arrived in late NOVEMBER, but not before my first sighting of Comet Halley had happened
during National Astronomy Week (Nov 9-16). On 11-12 the Comet could be picked out between stars 65 and 67 Tauri with 7 x 50 binoculars, and its progress
was followed for much of the rest of the month as it passed through Taurus, Aries and on into Pisces, brightening slowly all the while.

National Astronomy Week brought considerable "Halley-mania" with it, as well as the second televised meteor of the year on the BBC's Horizon Special on
"the" comet. Meteor observers unable or unwilling to brave the conditions outside had a rare treat in 1985!

Solar activity was at its highest since July during the third week of November, the spot region having developed over the previous two months, but no aurorae
were seen associated with this in Morpethian skies.

A few Taurids and two Leonids appeared in between the sporadics on the two meteor watches attempted, but all were outshone by a marvellously slow, golden-
yellow, magnitude -5 sporadic fireball at 0218 UT on 16-17, which left a glowing train visible for some 2½ minutes in binoculars. This was some compensation
for the disappointments of the rest of the autumn.

DECEMBER brought some more persistent snow after Christmas, but this did not prevent more sightings of Halley's Comet as it trundled slowly on through
Pisces and Aquarius, brightening steadily and developing a short, variably-shaped tail.

The active solar area returned to the disc in the second and third weeks of December, similar in appearance to that of November, with a similar lack of auroral
events here.

Several Geminid meteor watches were possible, with the tally of 62 meteors (26 Geminids) on 14-15 being sufficient to pass the 1000 meteor mark for the year -
another personal milestone to go with the 100 hours garnered earlier. This night also produced another glorious fireball, this time a flaring blue-green
magnitude -7 Geminid.

Uranus pictures from Voyager 2 began filtering through to the populace during December, revealing little detail on the planet itself and giving the planetary
astronomers generally more problems than were solved.
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Continuing snow-cover provided the accompaniment to the first meteor observations of 1986 JANUARY on 3-4, when some Quadrantids were seen under a
rare clear sky. Fortunately the snow (but not the cold!) had cleared up by 13-14, when Jupiter, the waxing crescent moon and Halley could all be seen not far
from one another in the evening sky. After the 19-20 Halley passed from view here, although it may just have been glimpsed with the naked eye on this date -
conditions were non-too-favourable then.

On the 24th Voyager passed closest to Uranus, sending back a stream of fascinating data and some very impressive pictures of the Uranian moons. The
spectacular success of this mission was tempered only four days later by the catastrophic destruction of the NASA Space Shuttle "Challenger". I'm sure that we
were all very stunned by this tragic event, which brought home very forcibly just how dangerous manned spaceflight can be; something I think many of us had
probably forgotten with the multitude of successful space launches in recent years. The memory of "Challenger 7" lives on.

FEBRUARY is perhaps best forgotten, with a solid blanket of snow (up to 10 inches deep on the 22nd) and cloud for the whole month. A hopeless 84 % of the
nights were overcast, and the cold weather caused the local river (the Wansbeck) to freeze right across. One notable event was missed thanks to the clouds - the
huge aurora on 9-10. The sunspots had finally come up with the goods, but not, alas, the weather.

On the 18th four stamps were issued by the Post Office commemorating the return of Halley's Comet, although for a once-in-76 years occurrence perhaps
something more impressive than those sketchy caricatures might have been produced.

Aurorae were (at last!) visible on 6-7 and 7-8 MARCH, although they were mainly only quiet glows. These were effects from the same sunspot group as had
given the big February aurora, although the results were much less wonderful.

Halley was "assaulted" by a spate of space probes during the second week of the month, of which the most eagerly-awaited was surely the ESA "Giotto". The
"live" television coverage of this probe's close approach was rather anti-climactic, with only indecipherable false-colour images on view. The data gained by all
the probes was no doubt of great value, but whether the results will have been evaluated by the comet's next return remains to be seen.

Some March meteor watches were practicable - a vast improvement on the total lack of opportunity presented by February - with the sporadic rates reaching
their annual trough six months on from the Autumnal equinox. A handful of Virginids were seen.

With February as the month of the snow, March became the month of the hurricane on the 20th, with gusts up to 108 mph recorded locally. Most of Morpeth is
still standing, fortunately.

Meteor observations were conducted for a short time in early APRIL, presenting rates similar to those of March. No repeat aurorae arose, however, and the sun's
disc remained quiet at least until the 15th (when this Observer's Log was compiled).

With the moon-free Eta Aquarids and the start of the Noctilucent Cloud season imminent in early and late MAY respectively, we must all get out there to see
what's happening. CLEAR SKIES!

The Quadrantids, 1986
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by Neil Bone

Since the Perseids (reported in the last Journal), weather conditions have been generally poor, with a particularly gloomy autumn for observers in the BAA
Meteor Section's Northern Network. Some observations have still been possible, however, and reports have been received from the following :-

D Allen, M Anthony, N Bone, M Dickson, R Dixon, D Gavine, J Heeley, F Matheson, J MacNicol, A McBeath, G Ramsay, J Shepherd, A Smeaton, G Spalding,
R Stapleton, C Steele, F Vincent, P Wayne, N Whitehead, M Wright

Autumn showers

October's poor skies prevented much in the way of Orionid observations to follow up the excellent performance by observers in this area in 1984 [1]. From the
few observations received - made mainly by members of St Andrews University AS - the Orionid return of 1985 appears to have been fairly typical, with
corrected Zenithal Hourly Rates (ZHRs) in the low- to mid-20s from Oct 18-19 to 24-25.

November 16-17 brought a rare opportunity, to observe the Leonids, and these produced quite respectable rates (ZHR about 10). Many Leonids produced
persistent trains, a feature for which this shower is noted. The Leonids are very much worth following in the coming years as they approach their strong return
in 1999, and I would urge all observers to give the shower as much attention as possible. Professional workers are keen to have amateur observations of the
Leonids from years in which the Earth encounters parts of the stream away from the main meteor swarm, and the Leonids provide an important chance to study
a meteor stream at an early stage of its development.

Perhaps the major disappointment of the autumn was the poor weather prevailing over the active period of the Geminids in December. These had moonless
conditions around their Dec 13-14 peak, but this coincided with a prolonged cloudy spell. Observations on Dec 12-13 by John MacNicol and members of the St
Andrews team indicate enhanced rates, with ZHR possibly as high as 79 ± 16 in the predawn hours. Pete Wayne's observations on Dec 13-14 from Ross-shire
also indicate high rates. Higher than normal rates are borne out by observations from France, reported in BAA Meteor Section Newsletter 18 (1986 February).

The decline from peak on Dec 14-15 was fairly well covered, and this night produced a fine magnitude -5 Geminid at 2323 UT. This left a 5 seconds' duration
persistent train, and was seen by Dave Gavine and Richard Dixon from Edinburgh and St Andrews respectively. In total, 7.9 % of Geminids left persistent trains,
a figure comparable to 6.2 % for the sporadic background. Magnitude estimates from experienced observers are summarised in Table 1 below.

           -8  -7  -6  -5  -4  -3  -2  -1   0   1   2   3   4   5   
          -------------------------------------------------------- 
Sporadics   1   0   0   1   1   1   4   5  19  44  63  91  58  17   
Geminids    1   1   0   4   3   5  17  31  58  95 132 134  77  13   

Table 1

The Quadrantids

The Quadrantids are, perhaps, the most difficult meteor shower in the calendar to observe. Much of the difficulty lies in their short period of activity: although
the shower is quoted in the BAA Handbook as being active between Jan 1-6, the main bulk of activity is typically seen over the course of a few hours around



10/07/2018 ASE Journal No 14

http://www.astronomyedinburgh.org/members/journals/14/ 18/21

Jan 3rd each year. This coincides, of course, with one of the worst parts of the year for poor weather, and the Quadrantids are often "lost" as a result. For once,
however, the clouds which had dominated the observing scene over the past months relented, to to give clear skies over virtually the whole country on Jan 3-4.
Excellent coverage of the Quadrantids was obtained by Northern observers, with a total of 543 meteors being reported.

Conditions were generally similar to those in 1981 (observations on that occasion were reported in ASE Journal No 2), with the radiant, in Hercules, low to the
north around the shower peak. Peak itself was expected around solar longitude (λsun) 283.5 (Epoch 2000), corresponding to 23 hrs UT on Jan 3-4 in 1986.

(Solar longitude is, simply, a measure of the Earth's position in its orbit around the Sun. As a result of the Earth's motion, the Sun appears to move about one
degree eastwards along the Ecliptic each day, and λsun is measured in degrees eastwards from the First Point of Aries. Such a time system is, obviously, of great
use to meteor workers, since the majority of observed shower effects are a function of our orbital position).

The only observations made away from maximum night in 1986 were on Jan 2-3, with reasonably good Quadrantid activity already present. Extensive sets of
results have been received from several observers who took advantage of the cloudless conditions on Jan 3-4 to put in long watches. Observations from the early
evening give a Quadrantid ZHR around 50 ± 15 at 20 hrs UT. As the night progressed, there was little or no sign of increase towards the expected 23 hrs peak.
Indeed, by 23 hrs UT, ZHR was probably down to between 35 and 40, and rates stayed around this level until a rising last quarter moon and the cold finally
drove most observers to bed.

In the past few years, peak Quadrantid activity has been consistently high, and it appears unlikely that the lower-than-expected ZHR around 23 hrs UT on Jan 3-
4 was a result of the stream itself being weaker in 1986. What seems more likely is that maximum actually occurred earlier than predicted - probably during
daylight for our observers. This is, perhaps, further suggested by looking back over results from recent years. (Caution must, naturally, be exercised when
combining results from different years, but this has been done successfully for other showers such as the Geminids [2]).

The 1984 Quadrantid display before dawn on Jan 4th was very fine, with many bright meteors and ZHR as high as 100 at λsun 283.1. Observations on Jan 3rd,
1985, again in the predawn hours, at λsun 283.0 also showed ZHR to be at twice the value seen at the predicted peak in 1986. On this basis, it might be
suggested that the Quadrantid maximum at present lies closer to λsun 283.1 than the 283.5 quoted in the BAA Handbook. Such a discrepancy, amounting to as
much as 8 hours, between the prediction and the actual peak may have meant the difference between UK observers seeing the peak, or seeing the subsequent
decline as seems to have been the case in 1986.

Assuming that the Quadrantid peak is closer to λsun 283.1, the prospects for the shower in 1987 are rather rosy, and we can expect the best rates in moonless
skies in the hours after midnight on Jan 304, with the radiant at a more favourable altitude above the horizon.

Returning, for the moment, to the 1986 display, Table 2 summarises magnitude estimates from experienced observers:-

             -6  -5  -4  -3  -2  -1   0   1   2   3   4   5 
            ------------------------------------------------ 
Sporadics     0   0   1   1   2   8   8  11  31  39  36  11 
Quadrantids   1   1   1   3  10  14  48  54  84 101  49   7 

Rather fewer bright Quadrantids were seen than in 1984. This is also reflected in the dismal photographic capture rate. Over 25 hours' photography by N Bone,
D Gavine, A McBeath, A Smeaton and G Spalding yielded only three meteor trails.
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One notable bright meteor was recorded by a couple of visual observers, this a mag -4 sporadic at 2040 UT on Jan 3-4. This slow-moving, flaring object had a
very long path in the southern sky as seen from Campbeltown and St Andrews. Alas, most photographic work was aimed northwards in the hope of catching
Quadrantids! Observers in east-central England, including Melvyn Taylor, also saw this meteor.

A total of 11.0 % of all Quadrantids showed persistent trains, compared with 8.5 % of sporadics observed over the same period. These values fall very much
into line with those in previous years.

Prospects for later in the year

Apart from the weather, moonlight will largely dominate the rest of the meteor observing year in 1986. The Lyrids and Orionids are certainly lost to moonlight,
and observations of the Geminids will be largely restricted to the predawn when the gibbous moon has set. We will, however, have the chance to observe the
Perseids in relatively moon-free conditions, similar to those i.n 1983.

Perseid maximum should occur on the evening of August 12-13. At this time, the moon will be at first quarter low in the southwestern sky, and should not prove
to be much of a nuisance. The fortnight leading up to Perseid maximum provides a good opportunity to follow rising activity in dark skies, and as always I
would encourage observers to carry out watches on every possible clear night - not just on maximum night. With milder weather and good meteor rates, the
observer's effort is always well rewarded in early August. Activity from other showers, including the Aquarids and Capricornids, should also be seen around this
time. I will be very glad to provide instructions for intending observers on request.

Finally, I should like to take this opportunity to thank again all the observers who contributed results over the period covered by this report. As I hope the notes
on the Quadrantids have shown, we cannot always take textbook values as gospel - things are always subject to change in meteor work. Without the efforts of
our observers, we would have a far poorer picture of the current behaviour of showers such as the Quadrantids.
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Puzzle page
Try to find all the 88 Constellations (Latin names) hidden in this square - reading in any direction - up, down, left, right, diagonally.

(Thanks for this one to Dr Fiona Vincent, Mills Observatory.)
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