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Society news
The re-roofing, in copper, of the City Dome at Calton Hill is complete and it looks very fine, but some interior work remains and we are still unable to meet
there. However, the comfortable lecture room at Blackford Hill has been made available by kind permission of the Director of ROE. It is not yet known when it
will be possible to return to Calton Hill.

Council have appointed James Shepherd and Alasdair Campbell as joint Assistant Directors of the Observatory, and Duncan Waldron has been co-opted to fill a
Council vacancy.

On October 1 Mr Nigel Henbest gave a very fine lecture on the causes and character of supernovae, and on November 5 Mrs M. T. Bruck stepped in at short
notice in place of indisposed Dr Flett to give a talk on the Gregorian Calendar. On December 3. Dr D. C. Heggie of Edinburgh University spoke on "Megaliths
for Astronomers", on January 7 Dr D. Clark of Glasgow University spoke on "Stellar Polarimetry" and on February 4 a packed house heard Dr Jocelyn Bell
Burnell discuss recent ideas on pulsars, neutron stars and black holes, and their place in stellar evolution. Beginners' sessions, organised by Neil Bone, were held
before each meeting, but attendances have declined lately. An Extraordinary General Meeting was held on December 10 at which changes to the Constitution
were approved. The Annual General Meeting, with a film show, will be held on March 4.

On September 10-12 the Society played host to the British Astronomical Association for their annual Out of London Meeting. On the Friday afternoon an
informal session was held for the early arrivals at Calton Hill, and in the evening Professor Malcolm Longair gave a public lecture: "Astronomy and Telescopes
of the future" at the Royal Scottish Museum. This was followed by a cheese and wine function back at the Playfair Observatory.

The next day, the BAA meeting, chaired by Vice-President Mr J. L. White, was held in the David Hume Tower. A full report on this will shortly appear in the
BAA Journal.

On Sunday, a sunny day with a stiff breeze, Dave Gavine led a sizeable party along the "Radical Road" beneath Salisbury Crags as far as "Samson's Ribs", to
demonstrate some of the geology of the volcanic complex of the hill, and of the distant scenery.

Altogether, with the unofficial social gatherings and the reunion of old friends it was a pleasant weekend. Thanks are due to Neil Bone, Ray Fenoulhet, John
Rostron and others who put in a lot of organising work behind the scenes, and to Professor Longair and the Director of the Royal Scottish Museum. However,
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the very small numbers - about 10 % - of the Society members who showed up at the meeting was most disappointing, considering the large number of people
who had come a great distance (including the Isle of Man) to take part.

The Society was shocked to learn of the theft, from Calton Hill around Christmas, of the works of the 1813 Reid and Auld clock and of the objective of the 4½-
inch Cooke refractor. It was clear that the thieves knew what they were about, as the items were removed with considerable knowledge and skill. The matter is
being investigated by the police.

Recent publications by Members: 
Nail Bone: review of Life in the Universe, ed. John Billingham, in J. Brit. astron. Assoc. 1982, 92 6, 284-285. 
David Gavine and Laurence Hunter, A Caledonian Acropolis: the Story of Calton Hill, Scotland's Cultural Heritage, Edinburgh 1982.

Forthcoming Events

March 23: Dr Fiona Vincent, Curator of the Mills Observatory, Dundee, intends to organise an expedition to St Andrews to observe a graze occultation. Sizeable
portable reflectors necessary. See D. Gavine.

April 30: Meeting of the BAA Aurora Section to be held at Leith Nautical College, approx. 1400-1700. Those interested please see D. Gavine as numbers
attending are required for catering estimate.

A letter to the editor
Dear Sir,

I write concerning the appalling attendance figure for ASE members at the BAA meeting held in Edinburgh on the 10th Sept. 1982. This meeting was promoted
in an effort to strengthen links with the BAA, not only on a society level but also on the more general level of "North and South of the border". Given that the
ASE was hosting such an occasion, why did only 10 % of the membership attend?

Clearly, this was not due to any lack of publicity. The organisers were most zealous in their advertising campaign and must be congratulated for their resolute
approach to the whole project. (Indeed, publication of this Journal is tackled by largely the same personnel, with equal commitment and vigour).

Rather, I fear, this was symptomatic of a malady which can afflict any amateur society, namely apathy: an attitude also highlighted by low attendance at the
Special General Meeting to ratify the ASE's amended constitution.

In conclusion, I would urge the membership and Council to seriously consider the Society's future. In particular, I feel that members ought to take a more active
role in choosing venues and lecture topics. Perhaps Friday evening at the City Observatory is not convenient for the majority?

Hopefully, when such questions have been investigated, the ASE can look forward to a more healthy and stimulating life.
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Yours faithfully 
Alasdair Campbell

Aurora report
Quite an active autumn and winter, but hampered by bad weather during most of November 1982. Aurorae were observed by Neil Bone, Duncan Waldron, Dave
Gavine and Andy Steven (radio) from Edinburgh; Nora Jenkinson, Stuart Urquhart and James Shepherd from Haddington; Michael Dickson from Peebles.

Sept 21-22:
2115-0204 UT. Pulsing rayed band, max. ht. 90°, homogeneous arc & band. Seen all over Scotland, and from Cambridge.

Sept 23-24:
2142-2355. Pulsing homog. arc/band, quiet rays to 30° max.

Sept 26-27:
2210-0000 quiet homog. arc, 0005-0030 flaming patches and ray bundles to 60° max.

Nov 21-22:
2135-0029 quiet homog. arc/band, occasional rays; 0029-0240 bright active rayed band, diffuse periods, rays to 40° max. Visible throughout Scotland,
and in Lancashire.

Nov 24-25:
Poorly seen in cloud at Edinburgh. Arc at St Andrews. At Haddington light 2100, rays to 55° at 2110 & 2230.

Dec 17-18:
2130-2300 then cloud, homog. arc, active rayed band 2212, light visible in Morecambe, major display in Shetland and Scandinavia.

Dec 21-22:
1730-0145 active rayed arc, rays drifting west, diffuse periods, homog. arc & patches, rays 35° max.

Jan 9-10:
2300-0240 homog. arc, occasional rays, in haze.

Feb 4-5:
2315-0000 radio aurora, a few rays.

Feb 5-6:
1910-2130 extensive auroral light in increasing cloud. Radio event.

About the ASE Journal
Dr D. Gavine, 29 Coillesdene Crescent, Edinburgh EH15 2JJ. 657 2338.
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Measuring the height of noctilucent cloud (NLC)
by M Gadsden, Dept. of Natural Philosophy, 

Aberdeen University, Aberdeen AB9 2UE

Alastair Simmons of Milngavie has joined me in a project through which we expect to make measurements regularly of the heights of NLC. The apparatus is
simple; a strict discipline in observing will give us measurements as good as any. Anyone can join in - the more there are, the more measurements we shall get -
but you have to do it the 'right' way. Let me explain.

NLC have been photographed since they were first recognized as something rather special in 1885. It is not difficult. If a night in June or July is clear in
Scotland, there is a good chance (roughly one in three) that pale blue, shining, cirrus clouds will be seen to the north, usually after local midnight (1 am British
Summer Time). As dawn brightens, the clouds disappear into the twilight; usually they have gone by 3.15 BST.

These clouds are remarkably high in the Earth's atmosphere and what height measurements have been made (by triangulation mainly, but there have been rocket
flights through NLC) show that they occur between 80 and 90 km altitude. This is three times the height of the next-highest clouds (wintertime nacreous or
iridescent clouds) and ten times higher than the usual run of high clouds.

Almost a century has elapsed since measurements of NLC were first made, yet a list of nights on which height measurements are reported fits easily on a page.
There are too few measurements to make it worthwhile to discuss, for example, do faint clouds occur higher up than bright clouds; do atmospheric tides raised
by the Moon affect the height of the clouds; are clouds driven lower in the atmosphere if an aurora is happening above them; do the heights decrease
systematically as summer goes by?

Height measurement of the aurora is quite easily done by two photographers separated by, say, between ten and a hundred miles. A pair of pictures taken
simultaneously will show lots of stars in the background. From there, the precise position in the sky of the aurora, as seen from the two places, can be measured
and simple (though tedious!) spherical trigonometry gives the position, geographically, of the aurora and its height in the atmosphere. Carl Störmer, the great
Norwegian physicist, made literally thousands of such measurements in his lifetime. His methods and results are described fully in his book "The Polar Aurora"
(Clarendon Press, Oxford; 1955).

In adapting his methods to NLC measurement, one very important change has to be done. The clouds are photographed in bright twilight and only a few stars
can be seen in the background. (Capella and β Aurigae are to be seen usually.) In the current project, this difficulty is overcome by using cameras rigidly bolted
to fixed brackets. The cameras' fields of view are arranged to be overlapped. The situation is sketched in figure 1. At midnight in midsummer, the Sun still
shines on a layer at 82 km as far south as Cape Wrath ("NLC Edge" in the figure). A 35 mm picture has a frame size of 36x24 mm; with a 50 mm focal length
lens, this frame gives a field of view that is 40° wide by 27° high. It is convenient for the horizon to appear at the bottom of the picture. If the effect of refraction
is ignored, nine degrees latitude can be seen of an 82 km layer from anyone place. The map in figure 1 has the preset fields of view from Aberdeen and
Milngavie shown on it; the shaded area is the area of NLC that can be photographed from both places. Each camera is tilted about 10° or 15° up.

The precise fields of view are measured by photographing stars in months (March and September perhaps) when full night is reached. A couple of minutes'
exposure, exactly timed, will give plenty of star trails for measurement. The RA and declination of each star is got from lists such as appear in section H of "The
Astronomical Almanac" (H.M.S.O., annually) and its azimuth, a, and altitude, h, at the midpoint of the exposure are calculated. A partial regression analysis
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(not tedious if you have a programmable computer) gives the relations between (x,y) positions on the photographs and (a,h) in the sky. Correction curves to
allow for nonlinear distortion in the camera and the enlarger can be drawn too.

The NLC photographs are measured using the same enlarger and scale of enlargement. The (x,y) positions of the NLC can be turned into (a,h) positions because
we have the star field calibration. Then we use Störmer's methods to find the geographical position and height of the NLC. Störmer points out that the whole
business of identifying the corresponding parts of the aurora (or NLC) in the two photographs is made more reliable by changing the (a,h) values to (ζ,ε) angles.
These are coordinates centred on the baseline axis running (beneath the Earth's surface) from the southern station to the northern one. In figure 2, these are
marked 'J' and 'A', for reasons which will become clear. The cloud point, C, is at the apex of the triangle JCA which is generally inclined at an angle to the plane
passing through J, A and the centre of the Earth; the foot of the perpendicular dropped from C to the surface of the Earth does not lie in the plane of figure 2. It
is the length, H, of this perpendicular which is the height of the NLC.

The important point about using Störmer's baseline axis is that C lies on a great circle in these coordinates. That is, from J and from A, the value of the
'longitude', ζ, is the same; only the 'latitude', ε, is different from the two places. In practice, this means that the values of (ζ,ε) measured in the NLC from J and A
can be plotted and corresponding parts of the cloud identified. The difference in ε's (which is the angle of parallax, p, in figure 2) is read off the graph.

On 1982 July 4, I saw a weak NLC display at Aberdeen and started taking pictures every 15 minutes, exactly on the quarter hours, from 2345 UT onwards.
Alastair Simmons at Milngavie, I learned later, was completely clouded out that night. Later still, David Gavine (Joppa) gave me two prints of NLC pictures he
had taken at 2330 UT and 2345 UT (exact minutes). So we have a pair of simultaneous photographs for measurement. David Gavine made some star trail
pictures on 1982 October 18 from the same spot that he took his NLC photographs and there were some distant buildings to check the alignment. (This is not as
good as a sturdy fixed bracket but has to do at a pinch!).

The films have been projected and measured. A 300x200 mm rectangle drawn on used computer paper is a very handy size and the star images or NLC outlines
are drawn in by hand. These can be measured with a transparent rule to give (x,y) positions certainly good to within ± 3 mm (± 0.4°). The tedious spherical
trigonometry is done and the (ζ,ε) points from Joppa and Aberdeen can be plotted on a graph (figure 3). From the graph, values of Δε (the parallax angle, p) can
be read for set values of ζ as given in Table 1. The values of h measured at Joppa are needed too. These are our first measurements of NLC height. The display
was very faint at the time and all that could be marked when projecting the Aberdeen photographs was the upper (southern) edge of the patch of cloud.

    ζ     Δε=p     hJ     H(Km) 
   -55°   8.15°   7.16°    92 
   -54°   8.35°   7.36°    90 
   -53°   8.40°   7.54°    89 
   -52°   8.55°   7.70°    87 
   -51°   8.55°   7.85°    87 
   -50°   8.45°   8.00°    88 
   -49°   8.35°   8.13°    88 

Table 1: NLC Measurements

Summary. We need more pictures and anyone with a camera can help. This is what you must do:
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1. Arrange a bracket for your camera which is bolted to a wall or a fence post or something equally rigid and unmoving. Have the camera pointing in the
direction of the shaded area in figure 1.

2. Take some precisely-timed (good to within, say, 10 seconds) star pictures and send the unmounted films to me for projection and measurement. (I need to
see the shadows of the camera frame so films mounted in cardboard slides would have to be opened). You'll get the films back again unharmed.

3. If you see NLC in the field of view of your camera, make a series of exposures with each group starting exactly (to within 5 seconds) at 00, 15, 30 and 45
minutes past each hour. With an f/2 lens, and 100 ASA film, the exposures should be 5 s, 3 s and 1 s. Send me the pictures with place, time, and date. If
there are pictures from other places of the same display, I'll project and measure your pictures just as I did for your star field. Again, you'll get the pictures
back unharmed.

I have some spare brackets of heavy gauge aluminium sheet: if you would like one to fit your camera to, just ask. One last point; black-and-white OR colour
film is perfectly acceptable. Alastair Simmons and I use colour, David Gavine uses black-and-white; whichever you choose, you'll be in distinguished company!
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1. The NLC parallactic programme
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2. Joppa-Aberdeen

3. Upper edge of NLC display

Recent meteor activity
by Neil Bone

A report on the Orionid, Geminid and Ursid showers of 1982, and the 1983 Quadrantids, as observed by members of the BAA Meteor Section's Northern
Network, (1) covering Scotland and the north of England.

http://www.astronomyedinburgh.org/members/journals/06/fig03f.jpg
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Weather conditions in the north were much kinder than normal for the major meteor showers in the last quarter of 1982, permitting the collection of large
amounts of useful observational data by the widely-scattered observing team in this part of the country. An exceptionally poor November did result in the
Taurids going largely unobserved, however. Observers who have contributed material used in this Report are listed by location in Table I below.

Table I          Observers 
-------          --------- 
Aberdeen         Alex Thomson 
Castle Douglas   Eline Tolstoy 
Dundee           Tom Ferrie, Colin Steele (also observed from St Andrews) 
Edinburgh        Dave Gavine, Gavin Ramsay, John Sim, Duncan Waldron, 
                 Neil Bone 
Haddington       Nora Jenkinson, Stuart Urquhart 
Morpeth          Kevin Blaylock, Alastair McBeath 
Stirling         Alan Smeaton. 

Orionids

Amateur observations of this shower, active in mid- to late October, will be included in the studies of the International Halley Watch group, along with
observations of the comet itself. There is little chance of enhanced Orionid activity in the near future to coincide with the 1986 return of their parent comet,
however, since the meteor stream has long followed an independent orbit.

As with all other results quoted in this Report, Orionid observations were treated to obtain Zenithal Hourly Rates (ZHRs; corrected rates taking account of sky
haze, patchy cloud and radiant altitude), magnitude distributions, and information relating to persistent meteor trains. Detailed explanations of these were given
in previous Reports (2).

Orionid rates in 1982 were fairly typical, with a peak ZHR in the high 20s around Oct 21, and steady rates around 12 ± 5 between Oct 18th and 24th. Very many
Orionids left persistent trains, and records of these are at present under study by the BAA Meteor Section.

Geminids

As in 1980, this shower was particularly well observed from the north in 1982. Extremely cold conditions (-5 °C with a couple of inches of snow on Dec 11-12,
for example!) did little to deter our more dedicated observers, and good rates around maximum certainly made their efforts worthwhile. Overall, 892 meteors
were reported, 696 of them Geminids.

The BAA Handbook gives activity limits of Dec 7-15 for the Geminids; activity at a low ZHR of 6.1 ± 6.1 was certainly present as early as Dec 6-7. Activity
was still at a low level on the next clear night, Dec 8-9, as observed by McBeath, Gavine and Bone, results agreeing fairly well with one another to give a mean
ZHR of 4.9 ± 4.0. By Dec 10-11, however, rates did appear to be picking up, with ZHR 14.1 ± 5.0.

Increasing rates were again evident on Dec 11-12, a night on which a considerable amount of observational work was carried out by Alastair McBeath, who
clocked up 7 hours' meteor watching from Morpeth. Analysis suggests a mean ZHR of 21.2 ± 6.5 from the total of 13½ hours' observations obtained, again there
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is good agreement between results obtained by different observers. Patchy cloud and haze presented problems for most observers on Dec 12-13, but reasonably
consistent results suggest ZHR 50.9 ± 10.6.

Maximum night, Dec 13-14, brought a thaw and somewhat milder conditions, although many observers were clouded out in the early evening. Clearing skies
and the improved weather brought a good number of observers out of enforced hibernation, and the night's resulting total of 535 observed meteors accounts for
60 % of the project total. Combination of the results obtained under the best conditions suggests a ZHR of 76.4 ± 13.5 around 22 hrs UT, actual peak being
predicted for 00 hrs; rates probably varied little over the course of the next few hours, but large correcting factors for haze and cloud confuse the picture. Many
observers had their watches curtailed by the arrival of a layer of thin cloud about 01 hrs UT. Conditions in Scotland reverted to the normal December cloud and
wind over the rest of the Geminid epoch, preventing any observations of the normally rapid decline from maximum activity. Figure 1 gives the 1982 Geminid
activity curve from available data.

In addition to the visual watches, from which the ZHR determinations above were made, a number of observers carried out photography on 400 ASA black and
white film using small cameras. So far, 7h 05m processed photography between Dec 8-9 and 13-14 has revealed 4 meteor trails, all Geminids on Dec 13-14, 3
by the Haddington team and one by Bone. No multiple-station trails were obtained, but some results have yet to be processed.

Other fairly familiar aspects of the Geminids are evident from the 1982 visual results, such as the relatively low percentage of shower meteors with persistent
trains (3), as illustrated in Table II, where Perseid data from 1982 (and, essentially, the same observers) are given for comparison; the Perseids are considered to
be a shower rich in trained meteors. (4).

         %age of meteors with trains, followed by average duration 
  Mag    GEMINIDS       SPORADICS (Dec 6-14)   PERSEIDS 
  ---    --------       ---------              -------- 
  -12    100     3.0s     -      -            -     - 
   -7     -       -       -      -          100    0.5s 
   -6    100     0.5      -      -          100    3.0 
   -5      0      -       -      -          100    7.4 
   -4      0      -      100    3.0          87.5  2.0 
   -3     50     0.5       0     -           91.6  2.3 
   -2     41.7   1.9      33.3  1.0          78.4  2.3 
   -1     18.8   0.8       0     -           75.0  1.9 
    0      6.0   0.3      18.8  0.4          59.4  1.5 
    1      4.0   0.6      25.0  1.7          41.4  1.2 
    2      2.2   0.8      11.4  1.5          25.4  1.0 
    3      0      -        2.3  5.0          11.1  0.9 
    4      0      -        0     -            3.7  0.5 
  Totals   5.3%            8.7%              30.2% 

Table II

Magnitude estimates from experienced observers were used to produce the histograms in Fig. 2, which shows the Geminids to be slightly richer in bright
meteors than the sporadic background. This is also borne out in the average magnitude of 2.0 for Geminids and 2.5 for sporadics; again for comparison, the
1982 Perseids had an average magnitude of 1.8.
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Overall, then, a considerable amount of useful data was obtained by northern observers during the 1982 Geminids. More detailed reports will be published by
the BAA Meteor Section in due course.

Ursids

Occurring just before Christmas, and at a time when weather conditions can often be extremely cold, the Ursids are very much underobserved. A special effort
was mounted in 1982 by Edinburgh observers A. Campbell, J. Shepherd and D. Waldron on Dec 21-22, the quoted peak night, but this met with little success
due to cloud and fatigue - few meteors were seen. On the following night much better rates were seen, these being continued in observations by N. Bone in
LM 5.5 skies from Edinburgh :-

2055-2155 (1 hr) :  5 sporadics, 4 Ursids.  Calc. Urs. ZHR : 17.2 ± 8.6 
2155-2254 (59 m) :  2 sporadics, 13 Ursids.                  48.8 ± 13.5(!) 
2310-0010 (1 hr) :  5 sporadics, 3 Ursids.                   11.3 ± 6.5 

Most Ursids seen on the night were of magnitude 2 to 3, with a few brighter meteors. Persistent trains were left by 10 % of Ursids, and 8.3 % of sporadics on
this occasion. 
Obviously, the Ursids merit further attention in future years.

Quadrantids

Active in early January, the Quadrantids are one of the most prolific annual meteor showers, but usually prove difficult to observe as activity lasts only for a few
days, these at a time of year notorious for bad weather (etc!). Moonlight was a further complication in 1983, restricting observations to times when the radiant
was low. Observers in south-east Scotland and north-east England seem to have fared reasonably well, however.

The presence of moonlight during most of the watches makes it hard to accurately determine Quadrantid ZHRs. Results obtained in the best moonless skies on
peak night, Jan 3-4, suggest ZHR 37.0 ± 14.0 between 2055 and 2155 UT, the sharp peak itself being predicted for some 6 hours later. Detectable Quadrantid
activity was present as early as Jan 1-2, and as late as Jan 6-7.

Again, moonlight makes it difficult to draw any major conclusions on meteor magnitudes, although a first impression does suggest that more bright Quadrantids
were seen prior to the peak in 1983 than following peak in 1981 - in contradiction of theory! Of the meteors brighter than mag 2, 14.9 % of Quadrantids left
trains, compared with 4.5 % of sporadics. Conditions in 1984 will, thankfully, be much more favourable with respect to moonlight for the Quadrantids.

Bright meteors

During the projects reported above, a considerable number of meteors of mag -4 and brighter were seen, and it would take a large amount of space to list these.
One does deserve special mention, however, this being a mag -12 Geminid seen by Alastair McBeath at 2342 UT on Dec 13-14. This was electric blue-white in
colour and left a 3-second train, having flared up sufficiently to light up sky and ground - Alastair compared its magnitude to a gibbous moon!

Forthcoming projects
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Moonlight will again make conditions difficult for meteor observers during the April Lyrids. The Perseids in August will, however, be blessed with moonless
conditions around maximum, and the BAA Meteor Section will again be mounting a large scale project to observe them - potential observers are reminded that
this year is their best chance until 1985, as full moon falls on Perseid maximum in 1984! Further details will be available nearer the time. In the meantime, I
have been asked by George Spalding, Director of the BAAMS, to express his thanks to all observers for their excellent work on the recent projects, and would
like to add my own thanks. The efforts of Messrs McBeath and Steele merit special mention. Anyone interested in getting involved in meteor observing is, as
ever, invited to contact me at any of the ASE's monthly meetings; new observers are always welcome.

References

1. The Northern Meteor Observing Network - N. Bone, ASE Journal No. 2.
2. Perseid project reports in ASE Journals No. 3 and No. 5.
3. The Geminid Meteor Stream in 1980 - G. H. Spalding, BAA Journal 92, 5.
4. The Perseid Meteor Stream in 1980 - J. W. Mason and I. D. Sharp, BAA Journal 91, 4.
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Book review: The cosmic serpent
John S. Sim

The Cosmic Serpent by Victor Clube and Bill Napier, pp 300. Faber £12.50.

Five thousand years ago, the inhabitants of Earth witnessed the disintegration of a huge comet (the Cosmic Serpent of the title) and for the next two thousand
years they experienced terrifying disasters and catastrophes whenever the Earth intercepted the debris-strewn orbits of the resulting family of comets. An
awesome spectacle in the ancient sky, these comets were worshipped as gods and the events of those times are recorded in the myths and legends of the ancient
civilisations.

Put like this, you would be forgiven for thinking that The Cosmic Serpent should be placed on the same shelf as the works of Velikovsky, von Daniken and the
rest of the sensation-seeking lunatic fringe. However, The Cosmic Serpent deserves more serious consideration and contains much more than a radical
reinterpretation of Greek myths. Drs Clube and Napier are professional astronomers working at the Royal Observatory here in Edinburgh and they have both
given talks recently at B.A.A. meetings hosted by A.S.E.. Members of the Society who attended those meetings will find here the subject matter of the authors'
lectures explained in greater detail and placed in a wider context, for in this work the authors present their views on cosmology, geology, palaeontology,
Egyptology .... and a few other -ologies too.

The authors begin by seriously questioning the cosmological nature of the quasar red-shifts, and the currently accepted view of young, active galaxies evolving
into old, quiet ones. They propose instead a picture in which galaxies experience recurrent bursts of activity: cold dense material is ejected from the galactic
nucleus and forms the familiar spiral arms which then survive for a few hundred million years. Stars and planetary systems are formed in clusters in the cold
dense clouds of the spiral arms. But the clouds also contain many planetesimals and cometary bodies, not associated with any particular star. As differential
rotation carries the sun through the spiral arms at regular intervals, there is a possibility that it may pass close enough to these interstellar clouds to capture a
population of comets. Subsequently these comets may be perturbed out of the solar system or into short-period orbits. With a large increase in the number of

http://www.astronomyedinburgh.org/members/journals/06/fig06f.jpg
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comets and their de-gassed remnants in Earth-crossing orbits, the probability of major collisions between the Earth and such bodies also increases. The authors
examine the consequences of such impacts and conclude that major impacts could be responsible for the mass extinctions of species observed in the fossil
record and for episodes of tectonic activity (continental drift). Finally they look for more recent evidence of impacts and close encounters in the writings and
artifacts of the ancient peoples and civilisations.

Many of the arguments of The Cosmic Serpent are highly speculative and the line of reasoning which takes us from cosmology to geology to mythology,
although fascinating, contains its fair share of "ifs" and "buts". This does not detract from the book, however, hard facts are difficult to find in astronomy, and
those that there are allow many different interpretations, one of which emerges as the consensus view and becomes the orthodox theory. In this process the "ifs"
and "buts" are often forgotten and assumptions become axioms. In offering alternatives to the conventional wisdom in so many fields of knowledge, the authors
realise that the book contains 'something to outrage everyone' and their appeal to the reader to keep an open mind is welcome. This is a serious, thought-
provoking book which hopefully will encourage further research and debate on a subject which has had, and perhaps will have, a direct impact on us all.

Baily and his beads
by Owen Pearson

Most readers will be aware of the phenomenon known as "Baily's Beads" but perhaps rather less of the man himself.

The Baily family resided at "The Poplars" in Thatcham, Berks, between Newbury and Reading, from about 1675 until 1816 when the estate was sold upon the
death of John Baily. His younger brother Richard had moved to Newbury in 1765, and married Sarah Head in 1768. They had eight children. The third, Francis,
born 28th April 1774, attended Newbury Grammar School then was apprenticed at fourteen to a haberdasher in Cheapside, London. He later went to America
and travelled for thousands of miles through Indian country.

In 1798 he returned to his parents in Newbury and in 1801 became a stockbroker in London. About this time he became interested in astronomy and read his
first paper to the Royal Society in March 1811. He was elected a Fellow in 1821 and was one of a group which founded the Astronomical Society of London,
later renamed the Royal Astronomical Society. He was Secretary, Vice-President, and President in 1825.

At 51, Baily retired from stockbroking to devote the rest of his life to astronomy. He set up an observatory at his home, 37 Tavistock Place, London. He never
married, but lived with a sister, Elizabeth Cox Baily.

Baily carried out much research and wrote many papers. With James Veitch, the astronomer-ploughwright, he observed the solar eclipse of 1836 at Inchbonny
near Jedburgh and later described and discussed the well-known "Beads" due to the last of the sunlight passing along the lunar valleys just before totality, a
spectacular effect resembling a string of beads, which also appears at the end of totality.

Between 1837 and 1842 he obtained figures for the density of the Earth. He spent many years replotting the positions of over 8000 stars but this was published
posthumously in 1845 and 1847.
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Francis Baily died aged 70 on 30th August 1844. The authorities offered a tomb in Westminster Abbey but he was buried in the family vault at St Mary's church,
Thatcham, which bears only the word "Baily". 98 coaches, including the Russian Imperial family, followed the hearse from London.

I am indebted to a friend whose daughter lives in Thatcham for providing information from a local history book.

The Calton Hill observatories, part 4
by D. Gavine

The appointment of Charles Piazzi Smyth (1) (1819-1900) at the age of 26 to the posts of Astronomer Royal for Scotland and Professor of Practical Astronomy
at Edinburgh was unexpected. The other candidates were: Henderson's assistant Alexander Wallace, John Alan Broun the observer at Makerstoun Observatory,
and James Glaisher the assistant at Greenwich, (later a famous meteorologist), while some other notables expressed interest but were not interviewed. All
seemed to have been better qualified academically than Piazzi Smyth who was, however, strongly supported by John Herschel.

The son of the eminent amateur astronomer Admiral William Henry Smyth, who named him after Giuseppe Piazzi, the Italian astronomer he admired, Charles
attended Bedford Grammar School then at sixteen became assistant to Thomas Maclear at the observatory at Cape of Good Hope. There he carried out a great
deal of observing and survey work, but his robust enthusiasm and sense of humour often landed him in trouble with staid superiors. Some of his cartoons
survive, one shows local potentates in unflattering poses, and another portrays himself, with the physique of a Greek god, loftily "supervising" a survey of the
Lacaille Arc. (2).

He sailed back to take up duties in February 1846, his Royal Commission requiring him to make "with diligence" observations for the extension and
improvement of astronomy, navigation and other branches of science, and to report twice yearly to the Secretary of State, for an annual salary of £300. The
teaching of astronomy was not specifically mentioned. He arrived to find the Astronomical Institution and its Calton Hill Observatory in dire financial straits.
Finally, in 1847, it was arranged for the Treasury to take over the entire property and the Institution to be dissolved, with the Observatory to be inspected
annually by a Board of Visitors which included the professors of Natural Philosophy, Mathematics, the University Principal, Sir Thomas Brisbane (as President
of the Royal Society of Edinburgh), the Lord Provost and several other dignitaries, former members of the Institution. The building and telescopes were in
reasonable shape, but there was a backlog of some 30,000 observations by Henderson from 1839 which the bankrupt Institution were unable to publish. Piazzi's
first years were taken up with the reduction and preparation of these for the press, but he resolved to abandon the meridian observations of stars - which were
adequately covered by the observatories of Greenwich, Washington and the Cape - and investigate the motions of heavenly bodies, especially of the Solar
System's direction of movement through space. The smoke of the city in the south meridian mitigated against routine meridian work, but the north sky was clear
for investigations of stars near the Pole.

One of the first projects was the Time Ball. After several fruitless attempts, the Visitors, supported by Airy and the Lord Advocate, persuaded the Admiralty that
a more efficient means was needed for distributing time to the increasing number of ships in the Forth, and to the railway. The Ball would also be comparatively
cheap, being erected on an existing tower - the Nelson Monument. At that time a midshipman had to be sent on the long uphill walk from Leith carrying the
ship's chronometer to set it by the regulator in the observatory window. By 1854, after a few teething troubles, the improved mechanism of the Time Ball was
operating smoothly, triggered by impulses from the Mean Time clock.
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Piazzi then offered a course of lectures and demonstrations at the observatory for the University session 1850-51, consisting of: celestial navigation, marine
charts, tides, currents and winds, finding time, latitude and longitude, trigonometrical surveying, the figure and density of the Earth, early astronomy,
observatories, the use and corrections of meridian instruments and telescopes, observing binary stars, proper motions and nebulae. This was carefully chosen not
to overlap with the Physical Astronomy course given by the Natural Philosophy professor, J. D. Forbes. However, whereas the Natural Philosophy course was
compulsory for every M.A. candidate, Practical Astronomy was not and so very few students showed interest. Piazzi was annoyed that one or two "elderly"
people were enrolling just so that their children or servants could have a look through the telescopes, and after about three sessions he abandoned the classes. He
complained that observing was taking up too much time, that he was allowed only £10 a year to buy equipment, and he was required to share a "dark cupboard"
of an office with another professor. This was to be the beginning of violent differences of opinion between Piazzi Smyth and the authority of both University
and Government.

(to be continued).
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These notes were written some years ago by the late Mr Norman Matthew. They are reproduced here by kind permission of Mrs Matthew.

The Star of Bethlehem
If one seeks for a natural explanation of the Star of Bethlehem it must be remembered that the Chaldeans were great observers of the heavens and knew the
bright planets and their movements as well as the stars. It should also be noted that the true date of Annus Domini is in doubt, and it is thought by many to be 4
or 5 B.C.. Our present chronology originated from the monk Dionysius Exiguus, who died 556 A.D. (December 25 was not celebrated as Christmas until the 4th
century.)

Venus has often been suggested as the star of Bethlehem, but it is generally ruled out because it would have been a well-known and not an unusual object. For
the same reason close conjunctions of planets are not considered very seriously. There were three conjunctions of Jupiter and Saturn in 7 B.C., but calculations
show that these conjunctions were not close enough for them to appear as one brilliant object to the unaided eye. Further, the Biblical account indicates that the
star was visible for a period, whereas a conjunction lasts only a few hours.

Another possibility is that the Star of Bethlehem may have bean a comet. There was an appearance of Halley's Comet in 11 B.C. when this brilliant object was
in Gemini, north of the star Castor. Since Bethlehem is at a latitude of 31°42' North, the Comet would pass almost overhead at Bethlehem. Such an object would
remain conspicuous for some weeks at least. But 11 B.C. seems rather far from the probable date. Some other comet may have appeared at the appropriate time,
however, perhaps a comet of very long period which has not yet returned, or one now lost to the Solar System. No periodic returning comet is known, other than
Halley's, which would have appeared about the time of the birth of Christ.
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There is another possibility in a nova (or new star) which may have flared up in the heavens unexpectedly as these stars do. In some rare cases such stars blaze
up very rapidly from invisibility to extreme brilliance within a day or two (even doubling in brightness in an hour) and dominating the night sky for a time then
gradually fading to below naked-eye visibility in a period of some weeks. One such star was observed by Chinese and Japanese astronomers in the year
1054 A.D.; another appeared in 1572, so brilliant that it was visible in daylight; and yet another in 1604. Since these stars gradually fade to insignificance after
the outburst it is not likely that the Star of Bethlehem, if it were one of these stars, could now be observed visually or photographically, even if we knew its
position. However, these great stellar explosions give rise to strong emission of radio waves, similar to light waves but of much longer wavelength, and these
radiations, although invisible, may be detected by radio telescopes long after the stellar outburst. Thus it may yet be possible to find the remnants of the Star of
Bethlehem if the star was indeed an exploding supernova - and many astronomers would consider this a likely explanation - but to identify the radio object with
the Star of Bethlehem would be difficult, for we have no record of its exact position. Nevertheless, if such an object were discovered in a suitable part of the sky
(which would be nearly overhead at Bethlehem) and the distance of the object measured and found to be about 3000 light years, then we may well have found
the Star of Bethlehem. For, accepting that it was a brilliant object, about as bright as Jupiter or Venus, and knowing the usual maximum brilliance of supernovae,
we can calculate that if the Star of Bethlehem was a supernova it must have shone from a distance such that light would take nearly 300 years to travel to the
Earth.

N.G.M.

(Members may be interested in further discussion of the Star of Bethlehem in Quarterly Journal of the R.A.S. vol 18 no.4, Dec. 1977; vol 19 no.2, June 1978;
and vol 20 no.2, June 1979, all in the Society's Library - Editor).


