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Society news
The replacement of the false ceiling in the City Dome, in a much more tasteful style than the last one, has made a marked improvement in the warmth and the
acoustics of our lecture room. The meetings have been well attended and we have had some very fine lectures recently. On September 4 Ron Veitch concluded
the summer programme with a talk on the Astronomical Unit. The Winter Session began with a fascinating lecture on October 2 by Dr Alan Heavens of ROE
entitled "Radio Jets - Faster than Light?", then on November 6 Dr J. K. Davies of ROE gave a well-illustrated lecture on the Role of Man in Space. On
December 4 another visit was held to the Planetarium run by Dr Gavine at the Jewel and Esk Valley College, formerly Leith Nautical College, and the actual
December meeting took place on Monday the 14th, when Professor Alex Boksenberg, F.R.S., Director of the Royal Greenwich Observatory, gave a very fine
account of the telescopes at La Palma and the sophisticated detection and imaging systems which have been developed. By contrast, on January 8, Mr George
Haig, the "father" of the simple but ingenious "Scotch Mount", entertained us with some of its striking results, including stellar spectra, using only a 35 mm
camera. The A.G.M. will be held on March 4, at which Dr Mary Brück will give a talk on the Magellanic Clouds.

On October 31 we had a joint meeting with Stirling Astronomical Society. The Stirling members first had a planetarium show at the Jewel College, then went on
to the Visitors' Centre at Blackford Hill. In the evening, at Calton Hill, a short talk was given by Dave Gavine on the history of the City Observatory, then Dr
Ken Mackay of Stirling A.S. described with slides how their Society evolved as a result of the restoration from dereliction of the 12½ inch reflector and dome
on top of the Old High School. This telescope, and the big sundial in the courtyard, were the work of William Peck, the Edinburgh City Astronomer. A cheese
and wine buffet was then enjoyed, an observing session with the 6-inch Cooke was (for once) possible, and as a bonus we were entertained by a fireworks
display, by courtesy of persons unknown, on top of the hill.

Recently Jack Heeley lectured to Edinburgh University Astronomical Society, and Dave Gavine spoke to ASTRA at Airdrie. Both of them spoke to Stirling A.S.
on the life and work of Piazzi Smyth, with a demonstration of his Tenerife stereo photographs by a 3-D slide technique. James Shepherd gave a course of
astronomy lessons to a Scout group, for their Astronomer badge. The Juniors are now meeting on every third Saturday of the month, at 7.30 PM. On January 16
they were given a talk on basic astronomy by Dr Bill Napier.

The Dundee Weekend, October 25-27

This Astronomy course, again a great success, was attended by about a dozen of our members. Talks on a variety of subjects were given, by Ken Kennedy, Dr
Sandy McKenzie, Dr Sue Tritton, Dr Alastair Simmons and Dr Fiona Vincent, with shorter contributions by others. Excursions were held to Edzell Castle, St
Andrews University Observatory and Dundee University satellite tracking station. With the good weather some observing was possible with the Mills
Observatory's 10-inch refractor and there was an opportunity to visit the famous ship of Captain Scott, the Discovery.

Scottish Astronomers' Group

The Annual General Meeting was held at the Royal Observatory on October 24. There was a big attendance including delegates from South Shields and Border
A.S. in Carlisle ("Scotland" extends a little further south on such occasions). In the President's absence Robert Law took the chair and introduced Professor
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Malcolm Longair who, with his usual enthusiasm, outlined the first promising results from the James Clerk Maxwell Telescope, and on the performance of the
new infra-red camera developed at Edinburgh, then gave an update on the 1987A Supernova. Robert Law gave a brief summary of the latest space news.

At the election the only change was Graham Young (Dundee) as new Secretary. Sandy Hood continues as President, Robert Law as Vice President, Dr Fiona
Vincent as Publicity Officer and Roger Stapleton as Treasurer. The meeting rounded off with a demonstration of the "jam-jar magnetometer" by Ron Livesey.

Recent Additions to the Library 
 
P. Moore                  T.V. Astronomer. 
P. Moore, ed.             The Astronomy Encyclopedia. 
P. Murdin & D. Allen      Catalogue of the Universe. 
R. A. Gallant             Fires in the Sky. 
J. Strong                 Search the Solar System. 
P. de la Cotardiere, ed.  Larousse Astronomy, new revised edition. 
Royal Observatory, Edinburgh, Research and Facilities 1987. 
Contributions of the Astronomical Observatory, Skalnate Pleso, 1987. 

Recent observations
(see also Colin Steele's Meteor Report.)

Aurora was observed by Dave Gavine from Edinburgh on the night of September 22/23, between 2250 and 0035. An active rayed arc with rays up to 50° faded
by 2300 then at 0005 a quiet arc appeared which became rayed by 0014, with rays streaming in both directions. After a period of diffuse rayed band rather low
in the sky it subsided to a quiet glow.

On October 16/18 James Shepherd saw a rayed aurora from Achiltibuie. Dave Gavine saw a faint auroral arc at 0000 on December 21/22 during a windy,
cloudy and fruitless meteor watch.

There was a much better display on January 14/15. Jack Heeley first saw the quiet arc on his way home from work at 1830 but it clouded over and observing
could not resume until 2225. Dave and Jack then had to put up with patchy cloud but in Haddington Nora Jenkinson got a better view, and James took
photographs. At 2225 an active rayed band was seen with rays up to 45°. Bright 'blobs' and sharp rays in bundles moved horizontally along the band from time
to time but it was generally rather diffuse. 'Flaming' began at 2250, this is a type of pulsation characterised by rapid waves of light surging up from the horizon,
apparently lighting up patches of aurora as they seem to sweep over them. It has been likened to the wind blowing over a field of ripe grain. This lasted until
about 2330 then cloud set in for the rest of the night. Owen Pearson picked up all of these disturbances on his magnetometer, besides several others for which
we were clouded out, in this rather poor observing season. We all missed the Pleiades occultations too!

It is now quite evident that geomagnetic activity is increasing as we approach the new Solar Maximum, and previous cycles have revealed about a two-year
peak in auroral activity before the sunspot maximum, then another one two years afterwards. Many will recall that 1978 and 1982 were very good "aurora"
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years. Observers are therefore advised to watch out for aurora on every possible occasion and to report them to Dave Gavine who is Assistant Director of the
B.A.A. Aurora Section.

Gavin Ramsay continues his variable star and solar active-area programmes.

Cover picture
An old photograph, from the Observatory archives, of the Crawford Dome with its 13-inch reflecting telescope, now dismantled and undergoing restoration in
the Royal Museum of Scotland. This telescope was believed to have belonged to the famous Sir David Gill, H.M. Astronomer at the Cape. He was Director of
the private observatory of the Earl of Crawford at Dunecht in Aberdeenshire, and when all the instruments were transferred from Dunecht to Blackford Hill
around 1896 some smaller items came, at least temporarily, to Calton Hill. Round the back there is also a derelict wooden drum from Dunecht.

Dark stars and dinosaurs
by Rod MacDonald

I was always amazed by Sherlock Holmes' powers of deduction from which he could tell, merely from examining a lump of mud on a boot, that the villain was
6' 3" tall, lived in the East End, smoked Camel cigarettes and had purchased four hundred shares in British Gas. Thoughts then drift to the Nemesis postulations
about cataclysmic collisions in the murky past, a dark companion to the Sun, and the extinction and profound change to the majority of species that ever existed
on Earth. Indeed, Dr Watson would have been astounded to discover the implications from a similar lump of mud, not from a boot, but from the Cretaceous-
Tertiary boundary, that has emerged as the catalyst for such postulations forced forward by a myriad of modern day investigators.

The problem first emerged into publicity when in the late 70's and early 80's, certain paleontologists began to seek alternative reasons for the seeming mass
extinctions that have occurred in Earth's past. The most obvious extinction was that of the dinosaurs 65 million years ago. It is thought that a vast number of
other species became extinct at the same time, and there was also evidence for similar extinctions at other geological dates going back several hundred million
years. (see fig. 1)

Although life has probably existed for about 3.5 billion years, reasonable evidence in the form of fossils can only be obtained from the late Pre-Cambrian period
at 600 million years BP. Earlier life, due to the lack of solid structure, did not fossilise very well and thus could not be dated from the layers of rock strata in
which it was found. The dating of later species that did fossilise can, if looked in the correct statistical way, show that vast extinctions occurred at regular
intervals. It is estimated that 99.9 % of all species living on Earth has now disappeared, and naturally one questions why and how such species, which evolved
to become masters of their environment, can suddenly be extinguished in unison.

Two pieces of evidence emerged. Iridium, in minute quantities, was discovered at the extinction zones in the rock strata. This concentration of Iridium was
vastly higher than that normally found in the Earth's crust, and the metal is so scarce that the greatest source comes from meteorites. This led to the speculation
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that Earth was bombarded by meteorites at specific times in the past corresponding to the layers where Iridium is found in high concentration. The most
spectacular discovery of Iridium came from the Cretaceous-Tertiary boundary 65 million years BP. Louis Alverez and others put forward the idea that a collision
or collisions of meteorites or comets into the Earth caused the extinctions. The scenario is as follows:- a large comet, its nucleus perhaps ten miles across,
collides with the Earth and throws up vast quantities of dust which circulates in the atmosphere up to high levels for several years. This cuts back the sunlight
landing on the surface, disturbs photosynthesis and the general ecology, and a vast number of the living species dies off rather quickly.

The other piece of evidence thrown up was that the extinctions occurred in Earth's past at regular intervals. There was much debate on the length of interval, but
most went for 26 million years. So, it seemed that every 26 million years, Earth suffered a shower from space which wiped out a great deal of the indigenous
life.

A cursory look at the inner planets and the satellites of the outer Solar System depicts extensive evidence of cratering. Earth too has suffered bombardment from
space, but Earth has an active surface and the evidence has been covered up by the processes of erosion in all but a few recent cases; however, careful
examination shows traces of cratering and attempts have been made to date them. Some signs are that the dating of Earth craters achieves periodicity, but the
evidence is sketchy. There is no doubt at all about the meteor crater in Arizona formed by an object 200' in diameter, and recent findings in the South Pacific
point to a collision by a much larger asteroid some 2000' across. The latter may have hit the Earth with an explosive force of 1000 megatons, sent up a vast
cloud of debris into the atmosphere and caused the ice ages to commence.

Assuming the above speculation to be correct, one then has to look for a cause to this effect of periodic extinction by collisions. Obviously if Earth is being
bombarded from space, an astronomical answer seems likely. Then came the dark star!

A regular periodicity suggests some regular motion in or around the Solar System. Two possible candidates emerge. The first is a dark companion star to the
Sun which orbits every 26 million years. (see Fig. 2). At perihelion, the star would come into gravitational contact with the Oort cloud of comets which is
theorised to exist surrounding the Sun about 100,000 AU out. Some of the many billion comets would experience orbit perturbation, and a percentage of them
would be diverted towards the inner Solar System to cause the bombardments. Because of its death-bringing nature, the star, or rather proto-star, was christened
'Nemesis'.

But where is Nemesis and why has it not been seen? It may radiate only in infra-red and lie off the ecliptic, thus making discovery difficult, but evidence for it
may be lurking in the massive data files from the satellite IRAS.

The other suggestion blames Planet X, the tenth and undiscovered planet in the Solar System. It would not orbit at such a vast distance as Nemesis, but it has
been postulated that the Oort cloud extends much nearer the Sun than previously believed.

It is also possible that no object is necessary for the comet perturbation. The Sun oscillates in the galactic plane (see Fig. 3) in a wave like motion, and when it
crosses the galactic plane the action could begin, but the periodicity of the oscillations in the galaxy and the bombardments on Earth do not appear to correlate.

The final suggestion is nearer home. Earth is unusual in that it has a satellite of reasonable relative mass - the Moon - which may not be completely inactive.
Volcanic explosions on the Moon may shower Earth with debris from time to time, but is there any periodicity in this? Does something happen to convection
currents within the Moon, or to the Earth/Moon system every 26 million years?
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Whatever the cause, if the collision theory is correct, then the implications for life on Earth, and the possible existence for life on other planets elsewhere, are
tremendous. The culling of species could have an advancement effect on the evolution of life into more complex forms. If conditions on a planet remain stable
for very long periods, life adapts and achieves maximum survival potential. Evolution-proceeds through changes made necessary for survival in changing
circumstances, but where conditions are static, or alter very little, evolution would come to a halt.

Bombardments would radically change conditions. Life is a complex network of food chains - a fact we are realising in this modern age - and when this is
disturbed even to a small degree, the entire system is disrupted. A collision could physically wipe out a reasonable percentage of life on Earth, but the
disturbance to the food chains would wipe out a lot more. The remaining life would have to adapt and evolve to the new conditions, changing thus until
maximum potential for survival had been reached. Are we the pinnacle resulting from the last collision?

It is evident that this could result only on a planet that changed over geological time. If the changes are produced by the effects of a companion star of a certain
size orbiting at a certain distance in a certain period, the chances of finding a similar Earth-like planet elsewhere are bound to be remote. Similarly, how many
other Earths would be associated with a satellite system like ours, or a planet X for that matter. On the other hand, Oort clouds may be common in other stellar
systems and if the collisions are caused by a movement of the system through the spiral arms of the galaxy, regular extinctions would be a normal feature.

But before we get carried away with speculation, the entire affair must be credited with its tenuous basis. One must put to question the evidence for mass
extinction. Geological dating is a very difficult science and to say that species died out overnight in unison could be stretching things a bit. There are wide
margins for error, and it may be the case that dinosaurs were due for extinction anyway. It seems from fossil evidence that they were indeed on the decline,
though dinosaurs are perhaps not the most important example to use: they were just the most dramatic.

Even if the mass extinctions are real, are they truly periodic? Perhaps insufficient data has been gathered as yet to give a real picture. The iridium levels seem
convincing at first glance, showing that collisions with extra-terrestial bodies are a likely event, but are they periodic too, and are they associated with mass
extinctions? On balance, the evidence may just be leaning towards the above scenario.

As for the rest, we are basing theories on theories. Nobody has shown that the Oort cloud exists! Where is the dark star? Do we really oscillate in the spiral arms
of the galaxy? A lot of work remains to be carried out, but in the final analysis, it may just be the case that the Camel smoking, 6' 3", East End villain had indeed
bought shares in British Gas!
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Why are stars pointed?
by Steuart Campbell

To an astronomer a star is a ball of incandescent gas, but (except for the Sun) at too great a distance for it to appear more than a point (which even then would be
invisible if it were not so intense). To the general public (and children) a star is a symmetrical stellated figure based on objects in the night sky which evidently
have the same shape. But why do stars display these points?

Either the cause lies in the Earth's atmosphere or it lies in the human observer himself. Apart from the fact that there is no obvious cause in the atmosphere it is
easy to prove that the cause lies in the human eye. One method is to tilt the head sideways slowly, turning the whole body if necessary, so as to rotate the eyes in
relation to the bright star (or planet) in question. It will be observed that the points turn with the head. Another method is to punch a small hole in a piece of card
and to look at the star through the hole (such tests are actually easier with a bright planet). It will be seen that the necessarily dimmer image does not display
points, or at least not such long ones as without the card, provided that the hole is held central on the eye. The hole simulates the small aperture of the daylight
pupil, preventing light passing through peripheral areas of the eye's optical system. But what feature of the eye causes the points?

The retinal image is formed mainly by refraction at the front face of the cornea and the flexible lens is used principally as a mechanism for accommodation
(changing focal length). It used to be thought that in the dark the eyes relax to focus on infinity but it is now known that in these circumstances the eyes are
focussed, on average, at a distance of 59 cm (with a standard deviation from 41 cm to 101 cm and a total range from infinity to 25 cm). Consequently people
vary greatly in their ability to focus on distant objects in the dark and very few can accommodate a very distant object. Even those who wear prescription glasses
can suffer from what is called 'night myopia'. Thus most people are myopic when looking at the night sky and the stars and planets (and the Moon) will be cut of
focus to varying degrees. But how does this explain the points?
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The surface of the cornea (and/or the lens) is not perfectly regular and produces astigmatism, particularly near its edge. In day-light, with a small pupil and a
large depth of field, these astigmatic areas are not used or not noticed. In darkness, with a large pupil and a small depth of field, light passes through the
peripheral area of the eye's optical system and produces astigmatic images (lines instead of points) when unfocussed. Thus the points of stars and planets are
astigmatic images produced by night myopia. What the ancients thought was a beam in the star was a 'mote' in their own eye.

References

R. L. Gregory, Eye and Brain 1976.
H. W. Liebowitz and D. A. Owens, "Night Myopia and the Intermediate Dark Focus of Accommodation", J. Opt. Soc. Am. 65 (10) 1121-1128. October
1975.

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

The Editor would again like to thank the Director of the Royal Observatory for generous use of the xeroxing facilities at Blackford Hill, and Brian Kelly and
Iain Neil for assistance in production of the Journal.

An observer's log
with Alastair McBeath, Morpeth

1987 August to December

Our tale this time takes us from the height of summer through to the depths of winter, although meteorologically speaking there was little difference between
these two seasons in 1987, both being rather cloudy and wet. Much of the autumn was rather better, however, and several unlooked-for events did occur to
further brighten up these five months, apart from the more regular, predictable happenings.

We already knew that most of the Perseids would be lost to the moon in August, though in practice, the clouds had the final say for most of the month. The best
night was 1/2, when a four-hour meteor watch yielded 36 meteors, with some reasonable shower rates from the summer sources under a patchily clear, but very
dark sky. Towards dawn a faint (and final) display of noctilucent clouds occurred low to the north, to make a grand total of seven such displays visible from
Morpeth over the summer - six fewer than the previous year, but not a bad number for all that. The Sun was seen but rarely, though the disc was moderately
active in mid-August.
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September gave some much better weather with several fine clear nights and numerous sunny days. Solar activity was moderate until the 10th, but thereafter
decreased, although some sunspots could be noticed on all days that such observations were possible.

Four nights gave opportunities for meteor watching, and three were particularly good, when watches of 6h 15m, 7h and 6h 40m were done, these nights being
the 1/2, 3/4 and 25/26. Sporadic hourly rates were good, as we would expect in September, with enough meteors from the Piscid and α Aurigid minor streams to
give meteor tallies in the 40-50 range on all three occasions.

September 25/26 was undoubtedly the best night, as an auroral glow was seen before and during the meteor watch, which developed into a series of active rays
between 2322 and 2336 UT. This was a repeat of the aurora seen on July 28/29: apparently that feature also repeated in late August, though cloud prevented it
from being seen from my site then.

So we passed on into mid-autumn, with longer nights and fewer leaves on the trees by October. This turned out to be quite a good month for observers once
again, and suddenly we were presented with the prediction of a possible meteor storm from the minor ε Geminid stream in the early part of the month.
Unfortunately, particularly from the point of view of those who had clear skies at the time, and went out to brave the moonlight and the cold, no such storm took
place, and few shower members were seen even later on in the month, during its normal period of activity.

However, another transient possibility presented itself by mid-October, when the recently-discovered Comet Bradfield (1987s) became an easy binocular object
in the early evenings. My first attempts at this object on the 22/23 met with no success, clouds as usual being the problem. The following night, though, the
comet was spotted easily near the star 30 Ophiuchi, not far from the globular cluster Messier 10. This sighting was the prelude to the longest and most
productive meteor watch of the year for me, lasting from 2100 to 0500 UT on Oct 23/24, during which time 95 meteors were seen, including 36 Orionids, the
first of the favourably-placed major autumnal showers. Orionids were still clearly in evidence as late as Oct 28/29 when a four-hour watch for 43 meteors
yielded a further half-dozen from this source.

Jupiter had brightened to a stunning opposition in Pisces on October 18th, an especially momentous event for me, as it was here! that I first found this planet
when I became seriously interested in astronomy back in 1975. A fascinating contrast this, between the first solar-system object I ever plotted out - Jupiter, and
the most recent one - Comet Bradfield. By the 25/26, Bradfield clearly had a short tail, making it as impressive in appearance as Comet P/Halley had been
almost two years before. For once, Bradfield was to be a comet visible from Britain when at its best!

The Sun was quite active in October, and continued to be so into November, especially in mid-month, though it was seldom to be seen with a lot of cloud and
rain about. This did at least produce some spectacular sunsets and sunrises, some very photogenic.

Clear early-evening spells allowed Comet Bradfield to be followed for the whole month, as it markedly brightened and its tail developed and lengthened. On the
13/14 I was just able to glimpse the coma with the naked eye for the first time, though in 7 x 50 binoculars the tail could be followed for almost 2 degrees. The
next night the comet lay in front of NGC 6633, an open galactic cluster, which made observations of it somewhat difficult for a short while before it moved on
steadily from Ophiuchus into Serpens Cauda and back into Ophiuchus before finally tracking on into Aquila. Certainly, Bradfield was far more striking than
P/Halley had been from here, though the media failed to notice it at all, perhaps fearing another Kohoutek!

In November the Leonids disappeared in a welter of cloud, and December saw the last two meteor showers of the year, the Geminids and Ursids, go the same
way. Not a single meteor watch could be attempted in either month. Comet Bradfield struggled through December's murk on several nights, fortunately, moving
slowly through the "summer" constellations of Sagitta, Delphinus and Vulpecula before reaching Pegasus, where it ended the year. It was not quite as imposing
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as it had been in November as the New Year approached, the tail having diminished and the overall brightness having dropped slightly, but it was still an easy
binocular object by the end of December, and with luck should remain so into early 1988.

Venus was spotted for the first time at this evening apparition on December 8/9, low in the twilit south-west soon after sunset. She will be gracing our evening
skies for much of the first half of 1988, and should be resplendent in the dark spring nights until after 2300 by mid-March.

Cloud prevented any solar observations after the 10th, though one further attempt on the 20th ended in disaster when, in a fierce gust of wind on a rather stormy
morning, my solar telescope (a small refractor) blew right over onto the concrete path. Fortunately the lenses were unharmed - I managed to grab one leg of the
tripod as it fell - but the casing boasts a few more dents.

1988 promises to be full of astronomical interest, with plenty to see - planets, at least one comet, moonless meteor showers (roll on the Perseids!), perhaps more
aurorae as the solar cycle picks up again, though still with a good chance of some fine noctilucent clouds in the summer. Hopefully too, the US Space Shuttle
will begin regular flights again (though recent news has been less than wonderful on that score) - the Galileo (Jupiter) and Ulysses (solar-polar) probes and the
Rubble Space Telescope are all long overdue and eagerly awaited - and with luck we may even get a bright Nova for northern skies. Good luck to all observers
in 1988, and of course, CLEAR SKIES!

(Alastair McBeath F.R.A.S. is an active amateur astronomer specialising in observations of aurora, noctilucent clouds and meteors. He is the Director of the
Meteor Section of the Junior Astronomical Society)

Brief flashes
(gleaned from journals by Iain Neil)

The Americans are planning a Very-Long-Baseline-Array (VLBA) of radio telescopes to study objects such as quasars and perhaps resolve the controversy over
the origin of their enormous energies. The array will consist of 10 antennas stretching from Hawaii to the Virgin Islands, a distance of some 5,000 miles.

It now seems likely that the mysterious giant ribbon-like arcs girdling two distant galaxy clusters are the images of yet more distant galaxies produced by the
gravitational lensing of the clusters.
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Some years ago gamma rays from the radioactive decay of the isotope aluminium-26 were discovered by orbiting gamma-ray telescopes. This isotope has a
half-life of 720,000 years so it must have been produced within the last few million years. Three West German astronomers now think the detected energy may
come from giant explosive events in the centre of the Galaxy. This could also explain the recent detection there of the mutual annihilation of electrons and
positrons.

Quasar redshifts (a measure of their recession speeds) continue to set new records. The latest 'record' is 4.11, corresponding to a recession velocity of
92.6 percent of the speed of light. At a magnitude of 17.5 it is bright enough to be detectable by large amateur telescopes yet it is so distant that the universe was
only one-tenth of its present age when the light by which we see it was emitted.

Supernova 1987A, discovered last February in the Large Magellanic Cloud, continues to dim at the rate expected by the radioactive decay of cobalt-56, a by-
product of the nickel-56 produced in the explosion.

Halley's comet has now dimmed to magnitude 16, so will be visible only in very large telescopes.

Comet Bradfield (1987s) was still visible in binoculars at the end of January when its visual magnitude was estimated to be between 7.0 and 7.5.

Speckle interferometry measurements of the diameter of Supernova 1987A in the L.M.C. show that it subtended an angle of about 0".022 in mid-November.
The measurements were made with the 4-metre Cerro Tololo telescope.

The redshift record noted above did not last for long. The new record-holder is in the constellation of Sculptor and has the incredible redshift of 4.43. It was
discovered during a deep-sky survey with the 3.9 metre Anglo-Australian Telescope.

Two American astronomers have found strong evidence for a brown dwarf or large planet-like object orbiting a 13th-magnitude white dwarf star in Pisces. Its
companion probably has a mass of 40 to 80 times that of Jupiter and a temperature of about 1,200 °K. One of the astronomers, Dr. Eric Becklin, gave a talk to
this Society in January, 1986.

In October last year, the Soviet Union made its 2,000th successful rocket launch to Earth orbit or beyond. This was just over 3 weeks beyond the 30th
anniversary of its launch of the first ever artificial satellite, Sputnik 1.

The current series of eclipses of Pluto's satellite Charon (only discovered in 1978) has enabled their sizes to be calculated with reasonable accuracy. Recent
results are: Pluto 2,200 ± 100; Charon 1200 ± 100 (all kilometres). Spectroscopic studies show that the surface of Charon is mainly water ice. The present series
of eclipses ends in 1990 and there will be no more for about 120 years.

Analysis of data from the pulse of neutrinos emitted by Supernova 1987A (again!) confirms the standard theory of supernova formation and provides a clue to
one of the controversial questions in nuclear physics - what is the mass of the neutrino? The data suggest an upper limit of about 15 electron-volts.

NASA intends to send a probe into the nucleus of a comet as part of its 1993 Comet Rendezvous Asteroid Flyby (CRAF) mission. The probe, about 1.5 metres
long will embed itself in the nucleus and return data about what it finds there.

Statistical analysis of patterns of flood and drought in the Nile flood plain during the period AD 622 to 1490 shows good correlation with the 18.6 year lunar
cycle and weaker evidence of a link with the 11-year sunspot cycle.
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Researchers at Jodrell Bank have found a second rapidly spinning millisecond pulsar in a globular cluster. The pulsar is in orbit round another star. The
discovery strengthens the theory that gases falling from the companion star have 'spun-up' the pulsar, rather like a child whipping a top.

The last day of 1987 was a second longer than usual. The 'leap second' was introduced to adjust atomic clocks to allow for irregularities in the Earth's rotation.
The previous leap second was on 30 June, 1985.

Why is the sky dark? This famous puzzle (called Olber's paradox) still causes much confusion. If look in any direction you will eventually come to a star, so the
whole sky should be bright. But it isn't. Recent calculations of the expected intensity of background light in a variety of models of expanding and static
universes show that the reason is that the universe has not existed for long enough for light from the most distant galaxies to have reached us. A secondary
reason is the redshift caused by the expansion of the universe.

New evidence suggests that the 'Tunguska event' (the devastation of a large area in Siberia by a cosmic object in 1908) could have been caused by either a large
meteor (perhaps 300 feet across) which disintegrated in the atmosphere or by a small comet, accompanied by a cloud of meteoric dust. Russian scientists found
an excess of iridium about 18 inches below ground at the site. This correlates with excess iridium found in Antarctic ice, so the comet/dust theory seems more
likely.

New evidence from the Infra-Red Astronomical Satellite (IRAS) suggests Bok globules (compact inter-stellar clouds) are indeed, as has long been surmised,
sites of star formation. What seems to be pre-main sequence star has been found in one of them.

Triton, Neptune's larger moon, may be partially covered by a 'soup' of ultra-cold liquid nitrogen and methane on which floats a froth of organic compounds. Two
American researches think that the froth may result from millions of years of cosmic-ray bombardment and could account for Triton's reddish colour. Maybe!
We should know in August 1989 when Voyager reaches Neptune.

Pluto may have a methane atmosphere and methane ice polar caps according to results from IRAS and several years of ground-based research.

Results from an experiment on Giotto, the spacecraft that flew through the Coma of Halley's comet, show that the comet probably contains the polymer
polyoxymethylene (POM). The presence of POM could explain the extreme darkness of Halley's nucleus.

Meteor report 1987 Sept to 1988 Jan
Colin Steele

The last few months have seen a number of meteor showers and members of the Northern Network have responded to the showers. As seems inevitable the
weather has not exactly helped but the old saying applies - if you look hard enough for clear nights you are sure to find a few.

Observers
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The following people have reported watches to me.

P. Bagnall       Wallsend, Northumberland 
W. Bradford      Seaham, Co. Durham 
D. Gavine        Edinburgh 
C. & P. Jenkins  Dundee 
A. McBeath       Morpeth, Northumberland 
G. Ramsay        Edinburgh 
A. Smeaton       Stirling 
C. Steele        St. Andrews 
F. Vincent       St. Andrews 
P. Wayne         Culbokie, Ross-shire 
A. Wiggins       Preston, Lancashire 

I would like to thank all observers for their submissions but special credit should go to Phil Bagnall and Pete Wayne. These two gentlemen observed at every
opportunity and put in some very long watches indeed. Alan Smeaton has intimated that he will be heading south and leaving the Network. I would like to thank
him for his watches over the last few years.

Showers
Several major and minor showers were active during this period.

Orionids

This was the best observed shower during the period with 8 observers active. There is evidence this year for a higher than average ZHR. It was 13 +/- 6 on
16/17 Oct and 15 +/- 2 two nights later. On the five nights from 21/22 Oct it was 30 +/- 7, 27 +/- 2, 20 +/- 3, 5 +/- 5, and 35 +/- 35. [On the last two nights we
have only a small sample.] The value published in the BAA handbook was 20 for 21/22 Oct. Orionids were seen as early as 12/13 Oct and as late as 28/29 Oct.

Taurids

Moonlight spoiled the best part of this shower but good date were received for the period between Oct 21/22 and Nov 27/28. Rates were as high as twice the
sporadic background for much of this period without there being any definite maximum.

Geminids

The moon and the weather conspired to wreck this shower but one night that got away was 12/13 Dec. On this night the ZHR was 50 +/- 5. On 8/9 it was
20 +/- 10. Unfortunately maximum night 13/14 was missed due to weather. There cannot be many years when Jan 3/4, Aug 12/13 and Dec 13/14 are all clouded
out everywhere but it happened in 1987.
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Ursids

Rates measured were 1.9 +/- 0.2 for Dec 18/19 and 11 +/- 1 for Dec 21/22. Unfortunately we have only returns for two observers and two nights.

Quadrantids

Not much data is in for this shower yet but the ZHR for 3/4 Jan was 103 +/- 27. No data is in for other nights.

Others

During September and October a surprising number of Piscids and Alpha Aurigids were seen. A storm with a radiant near Epsilon Geminorum is early October
failed to materialise. The number of Draconids seen was also low. A few Leonids were seen but not enough to draw too much significance.

Magnitudes
Magnitudes of meteors were recorded and are displayed below.

            -6  -5  -4  -3  -2  -1   0     1   2   3   4   5   6  Total  Average 
 
Piscids                  2   2   5  10     6  22  24  33   4       108     2.40 
Alpha Aurigids           1   1   3  12    23  20   9   4   1   1    75     1.45 
Zeta Draconids                                 2                     1     2 
Draconids                            1     1   3   3   3   1        12     2.8 
Epsilon Geminids                                   1   2   1         4     4 
Orionids             1       4  14  43    52  80  55  37   4       290     1.79 
Taurids                  1   3   3  12    18  17  10   7   3        74     1.52 
Leonids                          2   1     1   2   2                 8     1.4 
Geminids                 1   1   9   8    15  18  23  17            92     1.89 
Ursids                   1       1  13.5  12  30  22  12  15  5    111.5   2.57 
Quadrantids                      1   3     6   1   3                14     1.14 
Sporadics    1   1   1   9  16  44 146.5 161 274 343 238  76  13  1323.5   2.29 
 
Total        1   1   2  15  27  82 250   295 468 493 355 105  19  2113     2.16 

Most showers are brighter than sporadics by a significant amount. The only showers where this is not the case (and there is a significant sample) are the Piscids
and Ursids. Four meteors of magnitude -4 or brighter were seen, all by Pete Wayne. These included a red meteor, a -6 sporadic with in flight and terminal bursts
and a blue meteor with a 13 second train.

Prospects for 1988
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The 1988 Quadrantids are now history. They were not a great success but it must be pointed out that due to moonlight they did not figure highly in our plans.

In latish April the Lyrids are almost unaffected by moonlight. They radiate from near the star Vega. The ZHR given is 12 but stronger displays are not unknown.

In late July many showers with southern radiants are active but moonlight will interfere. By the dark of the moon they will still be active and so by this time will
the Perseids, which represent one of out major plans for the year. Meteors radiate from the north of Perseus with a ZHR of 75 given.

Both the Orionids and the Taurids are partially affected by moonlight but at the right times both are very much worth watching. There are no such problems for
the Geminids in mid December. They are another major plan. The last shower of the year, the Ursids, are badly affected by moonlight. There will also be
sporadic meteors and minor showers so feel free to watch at times other than those covered by major showers.

If there are any more results to come in, feel free to send them in. Also feel free to contact me if you are interested in doing meteor watches. The Northern
Network is always on the lookout for new observers.

C. Steele, 
Dept. of Mathematical Sciences, 
University of St. Andrews, 
North Haugh, 
ST. ANDREWS 
Fife 
KY16 9SS

Late news
Neil Bone, our former Vice-president, now at the University of Cambridge, has published a fine article on the Aurora in the February 1988 (vol 2 no 2) edition
of Astronomy Now, with a magnificent photograph on the cover by our Lorimer Medallist, Harry Ford.


