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On February 5 we had a most enlightening lecture on the astronomical work and instrumentation of the 17th Century Danzig astronomer Hevelius, by Mr Roger
Stapleton of St Andrews University, illustrated with prints from the University archive. At the AGM on March 4 Dr Mary Brück gave a fine talk on the
Magellanic Clouds. The following Office-bearers were elected: President - Mr James Shepherd, Vice-Presidents - Mr Joe Cleghorn and Mr Jack Heeley,
Secretary - Mr Iain Neil, Treasurer - Dr John Rostron, Councillors - Mr Brian Kelly, Dr John Hunter, Mr Gavin Ramsay, Mr Gerry Taylor, Mr Ron Veitch and
Mr Duncan Waldron.

The Summer Meetings began on April 1 with a talk on The Great Bear by Brian Kelly, then on May 5 Duncan Waldron described some aspects of his
astronomical work at Siding Spring Observatory in Australia, with spectacular slides, especially of distant lightning. On June 3 Gerry Taylor gave a talk on the
satellites of the Solar System. Forthcoming meetings will be - August 5 - "Members' Night" - come along and give a short contribution (but please inform lain
Neil beforehand so that he can draw up a programme). September 2 - "An Astronomer's View of Astrology" by Alan Pickup.

We are very pleased to welcome Duncan Waldron back to the fold after two years "down under", and we hope his wife Heather is enjoying her new life in
Scotland. Alan and Gillian Pickup and family are also welcomed back from a tour of observatory duty in Hawaii.

Dave Gavine and Colin Steele attended the wedding on April 23 of our former Vice-president Neil Bone and Miss Gina Tiller, in Apuldram, near Chichester.
The small village church was packed out with families and astronomers including Patrick Moore, Storm Dunlop, John Mason, Heather Couper and Nigel
Henbest, probably its biggest-ever congregation. During the reception it turned out to be a fine clear night, and some guests were actually seen making
observations from the garden! We wish Neil and Gina all happiness.

Since May James Shepherd and his artist colleague Pete Cattell have been showing a splendid 3-D slide presentation "Edinburgh in Depth" in the City Dome. It
tells the history of the city from its geological foundations and includes the story of the Observatory. The show will be put on daily until October 2. The District
Council assisted with the publicity.

Members will have noticed that the hemispherical "umbrella" dome of our Goto planetarium is now suspended over the audience on a cable through the false
ceiling, and can be winched down for demonstrations. Some work remains to be done on the projector, to improve the star, moon and planet images.

Observations
Aurora: Feb 22/23 - Jack Heeley, Duncan Waldron and Dave Gavine saw a quiet faint arc 2100-2310, with possibly a few rays. Owen Pearson picked up the
magnetic storm and several others which unfortunately coincided with overcast conditions. Mar 30/31 Duncan Webberley at Tranent saw rayed band in cloud. 
Noctilucent Clouds (all observed by Dave Gavine) - June 18/19 faint bands in cloud gaps, 2345-0015; June 21/22 2320-0100 small bright display with very
marked billow structure, max. alt. 18°, faded and diminished from 0015; June 22/23 bright patches and bands above tropospheric cloud in NW then faint
structures in N, 0020-0115; June 23/24 faint bands 2235 then clouded over. Several sightings have come in so far, it seems to have the makings of a good
season. Members are advised to look north every clear night until about mid-August. Please report NLC to Dave Gavine who can supply observing instructions.
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Building a telescope
by Jack Heeley

Ever since I was a boy I have amused myself in idle moments by 'designing' telescopes on scraps of paper, often with no doubt in my mind that one day I would
actually build one. Usually, these flights of fancy were inspired by a single thought "What would my ideal telescope look like?" and seldom tempered by any
considerations of realism. Needless to say these boyish dreams came to nothing.

So I find myself asking now "What was so very different this time?" Is it the maturity that comes with adulthood? Have I become an achiever rather than a
dreamer? Well, yes, to some extent I suppose so (many would disagree!). But a much more valid reason is the support I have had from friends in the ASE,
particularly Ron Livesey and Dave Gavine who between them donated the entire optical system. And of course money comes a little easier when you're in work.

Well, what does my ideal telescope look like? First and foremost it must function well. That means absolute rigidity and the best possible optics. Secondly it
must be as cheap as possible. It must be portable - I live in a flat and I want dark skies, and it should be driven since I certainly don't want to rule out
photography. It has to be made from readily available materials and be of simple construction (I'm no great handyman). Finally it should be robust enough to
accept the kind of punishment a portable instrument will inevitably receive.

There is an obvious conflict between cheapness and having the best possible optics. My solution is to make the instrument upgradable from the cheapest optics
available to larger and better glass. Similarly the drive being an expensive item can be (and has been) left off. Thus the basic design accommodates different or
changing financial circumstances.

I found that that most of my requirements were driving me to one solution, a Dobsonian telescope. But I do not know of any amateur who has built a drive for
an altazimuth telescope. Since microprocessor controlled motors are used extensively in the products we develop and build at work, I know enough to say it can
be done. Well I had to replace my boyhood dream with another, I just hope that this project does not take as long to bear fruit.

Having completed the analysis and identified the requirements the design was straightforward. A Dobsonian instrument, a square tube, 52 in x 12 in (to fit the
back seat of the car and accommodate mirrors from 4" f12 to 10" f5). The choice of material was plywood, 3/4 inch for the cradle, and 1/2 inch for the tube. The
square tube is easy to make and also reduces the adverse effects of air currents. All screws, washers, nuts and bolts are brass for better weathering. The vertical
axis is based around a sink plug hole. The design incorporates full adjustment facilities for both mirrors, and a hatch for the primary mirror cover.

It was very important that the plans were complete down to the last detail before building commenced. This was necessary for a number of reasons. I had to
construct complete parts lists for shopping and to identify tools required. I needed to be able to saw, drill, screw and glue with confidence. Finally I needed all
my mental faculties free to tackle the various problems that arose during construction. The plans are freely available for anyone else who wants to use them.

http://www.astronomyedinburgh.org/members/journals/19/fig02f.jpg
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Building the telescope was much more time-consuming than I had ever imagined. It all seemed so straightforward in principle, but every cut and slot takes time.
The total time spent was 50-60 person-hours, though it would have been much quicker with power tools. The total cost to me (excluding tools) was £75. Add

http://www.astronomyedinburgh.org/members/journals/19/fig02f.jpg
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eyepiece and mirror costs (sometimes available second hand) and some very nice numbers come out.

At the bottom of the scale a 4" f12 complete would cost about £110. You can get cheaper with the JAS telescope, but this is significantly (25%) smaller, doesn't
have an upgrade route and so in my opinion is not so good value. What's more 4" f12 can be spherically figured and so is a perfect introduction to mirror
grinding. It should be possible then to keep below the magic figures of £100, and 100 person-hours. At the top of the scale a 10" could be built for less than
£250 which is unbeatable.

What problems did I encounter? Well, a little wobble round the plug hole needed attention, and at first the mirror cell mounting bolts fouled the cradle and
introduced a blind spot at the zenith. But the most significant problem was that the design was for a focal length around 50 inches. The mirror Ron gave me was
an eight and a half inch with 63 inch focal length. This was about a foot longer that the tube. Quite a major rethink was required. I decided to use the slots cut in
the tube for the secondary spider as mounting slots for a bolt on extension. In this way the end of the tube can be removed and the telescope still fits in the car
(just).

Problem solved? No. This would affect the balance point and a counterweight was going to be needed. I would just have to press ahead with construction and
hope it would not be excessive. The end result was a counterweight of about 20 lbs. This makes the tube very heavy but still portable (just!)

So to the day of reckoning, the test. Having got the counterweight fitted I tried out the telescope on Jupiter. The final aspect of this problem presented itself. I
couldn't reach the eyepiece which was about six inches above my head! Well there is still room in the car for a small step ladder or chair (well actually an empty
beer crate). But the main thing was that it worked! The image is good too!

One day perhaps I'll buy a ten inch f5 mirror and find a good home for the eight and a half inch. A little minor surgery and all the inconveniences will be
removed. In the mean time I'm very happy with what I have got, and hope to have a drive for it in the not too distant future.

An astronomical visit to the German Democratic Republic
by David Gavine

Not many people from Britain visit the "other" Germany, and we tend to have rather negative preconceptions, as perpetrated by James Bond type movies and
spy novels. At the end of March Jack and Katy Heeley and I spent a week there, on more of a fact-finding mission than a holiday, and it was a fascinating
experience. This small country is bursting with latent energy, rebuilding its great museums, art galleries and cathedrals with the utmost care, but it will take
generations to erase the tremendous devastation of the Fascist disaster, the Allied retaliation and an uncertain decade under Stalinism. Its economic miracle is
late in coming, but it is getting there, and we can already see part of the determination in the ability of the GDR's athletic heroes and heroines to regularly wipe
the floor with the rest of the world. Beyond the Wall we were intrigued to find a more leisurely way of life, cleaner streets, no graffiti, no advertising hoardings,
cheap food, (but little choice), very cheap public transport - and the police do not carry guns as they do in the Federal Republic. In some ways it resembles
Britain in the Fifties.

Of course, we were interested to see the state of astronomy in the GDR for it has a long and honourable history studded with names like Humboldt, Hertzsprung,
Zeiss and Zöllner, and famous observatories such as Potsdam, Babelsberg and Treptow. There are amateur astronomy clubs and Volkssternwarten (public
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observatories) everywhere but our time was so limited that it was not possible to visit any of them apart from Treptow. The main stimulus for our trip was the
news that "ein wunderbares, neues Grossplanetarium" had been opened in Berlin in October. A great planetarium for Berlin had actually been proposed in the
Twenties but subsequent events rendered the dream impossible. We had already seen brochures and read about the building of this huge enterprise in the Ernst
Thälmann Park, a project backed by whole ministries and agencies of the GDR, and we decided that a visit must be at the top of our list of priorities.

The Director of the new planetarium is Professor Dr.Sc. Dieter Herrmann. He and I had first met at the 300th anniversary celebrations of the Royal Greenwich
Observatory in 1975. He was a friend of the late Professor Eric Forbes, and was at that time Assistant Director of the historic Archenhold Sternwarte in Treptow,
a Berlin suburb, Germany's first public observatory. Dr Herrmann subsequently became Director of the Observatory, he is greatly interested in the promotion of
astronomy for the public, and is an authority on the history of astronomy in the 19th century. An English translation of one of his works, "The History of
Astronomy from Herschel to Hertzsprung" is available in our own City public lending library.

Unfortunately our trip had to be arranged for a specific week and at rather short notice, which coincided with Dr Herrmann being away from Berlin, so we did
not meet him. On the first day the three of us went along out of curiosity, the planetarium was closed to the public, but we introduced ourselves in the best
German we could muster (beware - outside the big hotels few people speak English in the GDR) and we were kindly shown round by Oberlehrer K. Schlössin, a
school science master who lectures part-time at the planetarium, despite the place swarming with TV camera crews and workmen. Then he booked us seats for
the Friday presentation "Phantastisches Weltall" because we were due to spend the next three days in the old city of Erfurt in the south.

Then we hurried over to Treptow Park, in dreadful weather, sadly, to see the Archenhold Observatory, a fine building dominated by the 68 cm (27 inch)
refractor, the longest in the world, all 21 metres (69 feet) of it, mounted on the roof like a gigantic cannon. It is still used occasionally, and visitors can climb
onto the roof and marvel at its prodigious machinery. There are telescopes for public viewing in adjacent domes, a small planetarium and a fine, large exhibition
showing the history of astronomy and the work of amateurs of the GDR.

The logo of the Archenhold Observatory in Treptow Park.

http://www.astronomyedinburgh.org/members/journals/19/fig03f.jpg
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The 21-metre long Treptow refractor, built by Hoppe in 1896.
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Domes of the 500 mm and 250 mm reflectors, Archenhold Observatory

Erfurt is a huddle of ancient timbered buildings with a fine Gothic cathedral on a small hill. Here in 1505 Martin Luther entered the Augustinian monastery.
Progressive as he may have been in other directions, however, he condemned the "strange and frantic" notions of Copernicus. In the centre of the town, by a
certain irony, Lutherstrasse leads into Juri-Gagarin-Ring.

From Erfurt we visited the famous university and scientific town of Jena, about 30 miles away by train. It is a small, pleasant place, surrounded by wooded hills
and dominated by the factories of Carl Zeiss, the precision optical firm. Like Erfurt, it is also rather over-full of Soviet soldiery. We briefly saw a small public
observatory in the same grounds as the university observatory, but there was no-one around, so we went on to the small optical instrument museum attached to
the school of ophthalmology, which contained some interesting small telescopes and the layout of a planetarium projector.
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The Jena Planetarium (above) was the world's first, built in 1927, but its modest cupola now houses one of the new generation of Zeiss projectors, a smaller
version of the great "Cosmorama" projector in Berlin, which can show over 9000 stars. Although of the traditional dumbbell design these precision machines
are highly sophisticated and computer controlled. We joined the audience, mainly school children who sat in rapt attention, for a wondrous programme which
went through the constellations and the motions of the heavenly bodies, then a multislide presentation devoted to the history of spaceflight, with Soviet and
American achievements accorded due honour. There has already been a GDR cosmonaut on a Soviet mission, Generalmajor Dr Sigmund Jähn, who is already
part of folk legend. A plaque in the picturesque square of Jena commemorates an address he gave to the citizens. We knew enough German to comprehend most
of the narrative, and the message was clear: space technology must be used only for the benefit of all mankind, not for aggression. The terrible events of fifty
years ago haunt this nation, and it is burned into the minds of the young - never, never again.

Back at the Berlin Grossplanetarium we learned that Herr Schlössin had reserved us three splendid seats near the console, and he was there to escort us in. It
was, as usual, a full house. The programme, "Fantastic Universe", devised by Dr Herrmann, has already been shown about two hundred times, and what a
spectacle it was! Words can't describe it. First, laser beams flashed around to a paroxysm of sound, threw "Welcome to Berlin" onto the gigantic dome, traced
out the planetarium logo, went into a dance of changing geometric patterns then, with the audience suitably keyed up, a cone of light shone down from the apex
and seemed to draw the huge blue projector up out of the depths to a dramatic musical fanfare, almost like a cinema organ. The panorama of Berlin appeared,
the sky darkened and out came a multitude of stars. The one-hour presentation was far from being the superficial 'wonders of space' of some planetarium shows.
Here was good solid astronomy - the evolution of stars, the hydrogen-helium fusion process, the nature of clusters, nebulae, galaxies, the red-shift, a supernova
(a laser spot) and current astronomical thought, put over in an expert manner as a "discussion" among a group of people whose voices were all around you with
the multi-channel sound system, as though you were in the middle of the conversation.

After the presentation we were treated to a conducted tour behind the scenes to see the computer consoles, the miles of wiring and the hydraulic lift which raises
and lowers the projector. The house lights were turned up for us to take pictures, and Dr Herrmann had left some gifts and a friendly message. We are most
grateful to him and his staff for such a welcome.

http://www.astronomyedinburgh.org/members/journals/19/fig06f.jpg
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The Cosmorama Projector.

The planetarium cupola is a three-quarter sphere consisting of a double shell, 23 metres across at the base of the inner part, forming a huge auditorium which
can seat 300. Between the shells are 89 double speakers and round the perimeter are nearly 200 auxiliary projectors and laser devices. The visitor first enters an
exhibition gallery from which lead off a lecture theatre/cinema, cloakrooms, library, laboratories, offices and workshops. He then ascends a spiral stair in the
glass Sonnenturm which houses a heliostat for projecting a 77 cm solar disc or a 120 cm solar spectrum onto a demonstration screen. Unfortunately we had
picked an overcast day.

The citizens of Berlin can enjoy these spectacles for a mere 75 pence, and the great crowds testify to the success of this great planetarium, which must be one of
the finest, if not the finest in the world. Astronomy, indeed, all the sciences, are regarded as valuable resources and as part of the country's cultural heritage.
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Some day I hope to return to the GDR and see more of this aspect, for example, I am told that the industrial town of Cottbus, which has links with Dundee, has a
Space Planetarium. They may not have very high-altitude observatories in the GDR but otherwise Astronomy is alive and well.

The Zeiss Grossplanetarium Berlin.

Meteor Report
by Colin Steele

The period mid-January to late May 1988 has been a particularly difficult one regarding the observations of meteors and hence the number of meteors seen
during the period is disappointingly low. The sole major shower during this period was badly affected by the weather with only one hour's observation possible
when a short break in the clouds at St Andrews allowed Colin Steele to see one Lyrid and five sporadics.

Despite the difficult conditions Alastair McBeath and Phil Bagnall have devoted a great deal of time to meteor work. Pride of place must go to the 12-hour
unbroken watch done by Alastair on January 19/20 which produced 76 meteors in none-too-favourable conditions. Alastair also contributed a number of shorter
watches. Phil produced five watches of greater than 9 hours length.

If the last months have not been among our finest hours, there are grounds for optimism for the coming months. This year the Perseid shower will be almost
perfectly placed by the avoidance of moonlight and, given suitable weather, observations in the week 8-14 August will certainly bring rewards. It is to be hoped
that as many people as possible can observe this shower.
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Observations are also invited for the various other showers in the closing months of the year. In late July there are many showers with southern radiants but
moonlight will interfere. In October the Orionids will be badly hit by moonlight but the November Taurids and December Geminids will be well placed.

For further information on the observation of meteors or about any shower in particular please feel free to contact me.

(Dept. of Applied Mathematics, North Haugh, University, St Andrews KY16 9SS)

An observer's log
with Alastair McBeath, Morpeth

1988 Winter-Spring

A mild winter heralded some good skies at times, but for me the best month was January. Comet Bradfield (1987s) remained a fine sight that month, moving on
through Pegasus, Andromeda, and into Pisces, fading slowly, and was lost from here after 22-23. The 14-15 brought my first meteor watch of the year during a
lull in the very active aurora that night, which was followed even into the overcast sky at 0220 UT. This aurora coincided with a moderately active solar disc
seen around this date. On the next really clear evening (19-20) I located Mercury after a 45-minute search, only 4° above the horizon, and some 25° or so from
glorious Venus. Both were clearly visible to the naked eye. Jupiter too could be seen thus, and I sighted Bradfield in binoculars an hour later, just before starting
a meteor watch at 1830. This watch proceeded without a break under mostly clear skies for 12 hours - the longest single watch I've ever attempted - and was
perfectly rounded off after 0630 by visual observations of Mars near Antares and Saturn as dawn was breaking. A classic night! Only the Moon had been
missed, but that omission was corrected on the next two nights with a thin nail-paring appearing near Mercury and then Venus, enabling Venus to be spotted
with no optical aid before sunset on 21-22. A short meteor watch was possible on 22-23, but clouds returned thereafter, causing the loss of the Pleiades
occultations on 27-28.

For four weeks between mid-January and mid-February I followed the "dance" of Jupiter's satellites - something I have not done in years - by way of
celebrating a complete Jovian year of observing for me (see ASE Journal 18). I find it still an amazing sight after all this time. Three meteor watches between 3
and 5 hours duration were done during the second and third weeks of the month, though meteor rates were rarely better than three an hour. A possible brief
auroral glow may have preceded the third watch, on 16-17. The Sun, however, was less active than in January.

Venus and Jupiter approached one another in the evening sky, while Mars and Saturn moved ever closer to each other
in the mornings, and both conjunctions were followed at various times, the morning close approach occurring on
February 23, while Venus and Jupiter were at their nearest on March 6. On March 21 the Moon added to this evening
spectacle, as indeed it had done a month previously, only once more being a thin sickle. Overall, March was a poorer
month, and only a couple of meteor watches were attempted. Neither of these was particularly lengthy, with low
meteor activity. No aurorae were noted on the few clear nights, although the Sun was very lively at times, especially
after mid-month.



10/07/2018 ASE Journal No 19

http://www.astronomyedinburgh.org/members/journals/19/ 14/18

It is difficult to find something polite to say about April, with its almost solid blanket of cloud and haze, which hid all
but the determined efforts of the Sun (again quite active when it could be seen) to break through it. The only other
exception to this was a very brief glimpse of the Moon and Venus close together on 19-20 in a small cloud gap.

Passing on to the rather pleasanter May, a couple of meteor watches were carried out on 5-6 and 6-7, the former night
being enlivened by a quiet aurora, visible right through until near dawn. Venus and Mercury put on a good show in the
evening sky, and I saw the slimmest crescent Moon I've ever seen, with their help, on 16-17, the Moon not quite
19 hours old! A possible sighting of some early noctilucent clouds took place on 20-21, but after that only a few fairly
quiescent solar drawings were possible before the end of the month.

Here's to plenty of CLEAR SKIES for the Perseids!

The Scottish Astronomy Weekend
Following two very successful years as the Dundee Astronomy Weekend, the event this year is to be held in Edinburgh. The Weekend is to take place on
September 23 to 25, and the theme is Stellar Astronomy. Speakers will include Dr Jocelyn Bell Burnell, Dr Iain Nicolson and Neil Bone. The venue is Moray
House College of Education Halls of Residence. On the Saturday afternoon there will be a choice of either a visit to the Royal Observatory Visitors' Centre, or a
planetarium demonstration by Dr Gavine at the Jewel and Esk Valley College, or free time for shopping or sightseeing. There will also be a Reception and an
evening at the City Observatory, Calton Hill.

The full fee for those staying in the College residence will be £46, and for non-residents £27 which will include meals. A booking form is enclosed with this
Journal. If you would like to attend the Weekend please get in touch with the Secretary as soon as possible.

About the ASE Journal
Secretary: Mr Iain Neil, 82 St Albans Road, Edinburgh EH9 2PG. tel. 031 667 6138.

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

The Editor would like to thank the Director of the Royal Observatory once again for generous use of the facilities there for the production of the Society's
Journal, and Brian Kelly and Iain Neil for assistance with the printing and distribution.

News miscellany



10/07/2018 ASE Journal No 19

http://www.astronomyedinburgh.org/members/journals/19/ 15/18

(Gleaned from various sources by Iain Neil)

In the battle against ever-increasing light (and radio) pollution, astronomers in Arizona have recently gained some valuable improvements. The sale of mercury
vapour lamps for outdoor use is now illegal in Tucson as are certain types of outdoor advertising, especially those using upward-pointing lights. Small
concessions, perhaps, but at least the public (there !) is becoming aware of the problem.

A new and detailed analysis of the precise path of the total eclipse of the sun in southern England in 1715, indicates that the sun is not shrinking, as some have
suggested. The positions of the extreme edges of the path are very sensitive to variations in the sun's diameter and reports of naked eye observations have
allowed these to be accurately determined. The conclusion is that the sun was the same size as today.

The notorious ozone hole over Antarctica (and, more recently, the Arctic) may not be due entirely to human activity. Tiny, invisible comets, or comet fragments,
may be continually bombarding the Earth's atmosphere. In summer, they could give rise to noctilucent clouds; in winter their breakdown products (hydroxyl
radicals and molecular oxygen) could deplete the ozone.

More about supernova 1987A in the Large Magellanic Cloud: this has now been imaged in gamma rays (very short wavelength radiation) and recent
photographs have shown it to be surrounded by a pair of luminous rings concentric with the supernova. These mark the outward movement of the enormous
pulses of light emitted during the explosion, as it is reflected off interstellar dust and gas clouds near the supernova.

Despite its currently horrendous conditions, the suggestion has been made that Venus might be made inhabitable. The idea is that by adding the right ingredients
its climate and atmosphere could be altered to closely resemble the Earth and its rotation period speeded up to about 24 hours. The time-scale for these
endeavours?: 16,000 years!

It seems that a link has at last been found between solar (sunspot) activity and the Earth's weather. This has long been suspected but conclusive evidence has
been missing. Recent research has shown a clear statistical correlation with the average temperature of the polar stratosphere in January and February. This, in
turn, could affect stratospheric, and hence, atmospheric weather patterns. No explanation for the phenomenon is known.

Two astronomers from Columbia University recently described how they found the optical counterpart of the mysterious gamma-ray source in Gemini (called
Geminga for Gemini gamma-ray). The star, at magnitude 25, is the faintest optical counterpart of a high-energy source so far found. The Einstein X-ray satellite
helped to identify it.

There may be great numbers of very faint galaxies waiting to be discovered, according to recent thinking. New photographic techniques are beginning to reveal
them and there may be so many that their combined mass will significantly affect the dynamics of the universe. One of them - Malin 1 in Virgo - is very faint in
conventional photographs but special techniques show it to one of the most massive and largest galaxies known. It is faint because its surface brightness is very
low.

A manuscript by Albert Einstein recently fetched a record price ($1.2 million) at an auction at Sotheby's in New York. The unpublished work is about relativity
and was written in 1911 or 1912. It is only 72 pages long so it cost the buyer about £10,000 per page! This is a record for any unillustrated manuscript sold
anywhere in the world.
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The great 36-inch Lick refractor, still the second largest instrument of its kind in the world, started operation 100 years ago this year. By June, 1888 the
observatory on Mt. Hamilton was almost complete and the telescope had already made useful observations of the satellites of Mars.

The American Pioneer series of artificial satellites has proved remarkably successful. Pioneer 8 has now operated for 20 years more than its original
specification of 6 months. Designed to study solar flares (as were Pioneers 6, 7, & 9 - the last now defunct) it has travelled more than 18,000,000,000 kilometres
(11,000,000,000 miles). So far it has sent back an estimated 11,000,000,000 bytes (characters) of information. Only one experiment is still working: the electric
field detector which was switched off for 13 years and reactivated in 1984. Pioneer 6 also has one working experiment left. It is the oldest interplanetary
spacecraft still functioning, having been launched in December, 1965.

A group of NASA scientists believe that Venus may have had hot, planet-wide oceans for several million years in its early history. Their "hot greenhouse"
theory postulates that a dense, water-vapour saturated atmosphere would keep the hot oceans liquid (like the water in a pressure cooker) and the sun's ultra-
violet radiation would split the upper atmosphere molecules, leading to the loss of hydrogen to space and to the present extremely unpleasant conditions.

Pioneer 10, launched in March, 1972 and now by far the most distant spacecraft from Earth, is 45 astronomical units from the sun and radio signals take over
12½ hours to reach us. It is still measuring the solar wind which we therefore now know extends at least that far out. Later this year it will attempt to measure
the predicted Doppler effect of gravity waves and thus prove their existence. It will also try to discover if Planet X, the postulated 10th planet in the Solar
System, really exists. If it does, it should be possible to detect the effect on the spacecraft's trajectory.

Observations by the Solar Max satellite (the one repaired by the Shuttle astronauts in 1984) show that the sun is actually a (slightly) variable star. Its brightness
changes by about 0.1 per cent during the 11-year sunspot cycle. It is brightest when there are most spots and it may be significant that the "Little Ice Age" in the
17th century occurred when there were few, if any, spots. It could happen again!

Herstmonceux Castle, the home of the Royal Greenwich Observatory, is now for sale. The SERC which funds the RGO hope that it will fetch over £6 million,
some £3 million of which will be used to pay for the new premises in Cambridge. Construction is due to start in September and will take about 2 years to
complete.

Work is expected to begin soon on what will be the world's largest and most powerful optical telescope. The European Southern Observatory's Very Large
Telescope (VLT) will be an array of 4 8-metre telescopes, giving a combined light gathering power over 10 times that of the 200-inch (5-meter) instrument on
Mount Palomar. This great power is bound to lead to many new discoveries and the projects are expected to include a search for planets orbiting other stars, star
formation and the inner regions of active galaxies, among others. The site for the instrument has yet to be chosen, but it will probably be in Chile.

The last word on the Moon Illusion?
by Steuart Campbell

Following my article about the Moon Illusion in Journal 14 (in which I attributed the phenomenon to size constancy) I came across a letter (1) by Frank Restle,
Professor of Psychology at Indiana University, describing an earlier article in which he had concluded that the zenithal Moon appears small because of the great
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expanse of sky near it (2). Restle was writing to acknowledge priority in this relative-size hypothesis by Patrick Rizzo, secretary of the Amateur Astronomers'
Association of New York. Rizzo had published the idea in two publications issued by the AAA Inc., The Eyepiece and Asterisks.

After applying for copies of the relevant issues through Inter-library Loans I was surprised to receive complimentary copies together with a note from Rizzo
himself (dated 1987 May 14). Evidently my enquiry had been passed to him in New York because no library held copies of the journals in question (because,
like our Journal, they are mimeographed). In addition to the October 1960 issue of Asterisks (no. 2) which is devoted entirely to an article by Rizzo on 'The
Moon Illusion', and a copy of the July 1963 issue of The Eyepiece (vol X, no. 7) which contains a summary of the hypothesis ('Relativity and the Moon
Illusion'), Rizzo sent a copy of the October 1961 issue of Asterisks (no. 3) containing a fascinating article ('George Berkely (1685-1753), Modern Cosmologist')
in which Rizzo argues that Berkely anticipated Einstein in claiming that there is no absolute motion!

In my article in Journal 14 I supposed that the illusion should apply to all celestial objects near the horizon. In his 1960 article Rizzo acknowledges this, noting
that some have reported an increase in size of the Sun and constellations like Orion. Rizzo is at some pains to point out that this enlarging illusion must be
explained by something which is not itself an illusion. He condemns all previous attempts as circular arguments, those which state that the Moon Illusion is
caused by another illusion (these include both the size constancy hypothesis and Ptolemy's theory as explained by the editor in Journal 11). Restle described it
as shifting the burden of explanation from one phenomenon to another of the same type, without explaining either.

Rizzo's article contains a fascinating survey of past attempts to explain the illusion and also some interesting observations on it. He claims that in the illusion the
Moon looks 2.5 to 3.5 times larger (although Restle gives 1.15 to 1.5). He even claims that the illusion can be seen in planetaria! He noted that the illusion
disappears if the Moon is observed through a tube (I've tried this, but I am not sure he is right) or if the head is held upside-down (e.g. between the legs).

Rizzo first described his relativistic explanation for the illusion in the October 1958 issue of The Eyepiece. He claimed that it is simply due to the decrease in the
sky area which occurs when we observe celestial objects near the horizon. As the sky area decreases so the apparent size of the Moon (etc) increases. In other
words, the apparent size of the Moon is relative (i.e. inversely proportional) to the area of sky around it. He places the illusion as but one example in a class of
such illusions, all involving the apparent enlargement of an object or objects which are seen in a field of decreasing size. Gestalt psychology has noted a similar
illusion involving two identical circles placed in unequal areas; the circle in the smaller area will seem larger (see diagram). Rizzo also sent me a copy of a page
from the August 1963 issue of The Eyepiece in which he had published 'A Thought Experiment concerning the Moon Illusion'. He imagined that he was in a
roofless lift descending inside a vast extinct volcano. It is pitch dark except that above his head he can see a patch of sky with the Moon set in it. As the lift
descends (motion undetected) the patch of sky decreases in size but the Moon (whose distance hardly varies) casts an image of constant size on the retina. The
result, Rizzo predicts, is that he will see the Moon getting larger, appearing to be an object in the plane of the rim of the crater!
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In his letter to Science Restle noted, with concern, how Rizzo's articles had been rejected by reputable journals and, consequently, that they were not
conveniently available to the scientific community. Moreover he was concerned that the work of the 'insightful amateur' is ignored just because it was offered by
a comparative unknown. I have reason to share these concerns.

The fact that Rizzo (endorsed by Restle) has found what appears to be the final solution to the Moon Illusion has barely registered with psychologists (to say
nothing of astronomers). David G. Myers in his Psychology (1986) attributes the illusion to the 'fact' that the distance cues at the horizon make the Moon seem
further away and therefore larger. Both Rizzo and Restle disposed of this idea, the former in 1960 and the latter in 1970. If anyone wants copies of Rizzo's
articles, please let me know.

References

1. Science Vol 168 (1970 June 12), p.1287.
2. 'Moon Illusion explained on the basis of relative sizes', Science (1970 Feb 20) pp. 1092-96.

Cover picture
The Troughton and Simms altazimuth circle which was obtained by the Edinburgh Astronomical Institution in 1831, after a long delay, and with the aid of a
government grant. It cost £485 8s 2d. The altitude circle is 3 ft (91.4 cm) diameter, the azimuth circle 2 ft (61 cm), the telescope is 3.5 in (89 mm) aperture,
51 in (129.5 cm) focal length. It was mounted on a 20 ft (6.1 m) stone column built into the bedrock, underneath the central dome of the Playfair Building, but
was replaced in 1837 by a 3.6 in refractor presented by Rev Richard Sheepshanks of Trinity College, Cambridge. The instrument was 'pensioned off' in Piazzi
Smyth's time and is now preserved in the City Observatory.


