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EDMUND HALLEY AND ECLIPSES

We are al familiar with Edmund Halley
(16561742. He was respornsible for
predicting the return of the comet that
caries his name, and he was a friend and
suppater of IsaacNewton. It was Halley,
probably the most important person in
Newton's life, who persuaded him to
publish his grea mathematical and
astronomical book Principia.
Unfortunately, these few acdhievements are
almost trivial among Halley's grea
scientific achievements. He is often
referred to as “a genius in edipse”. |If
Halley had lived at a different time from
Newton, his reputation might be as one of
the courtry’s greaest scientists.

The theory of edipses was one of his grea
projeds. After studying historicd edipse
reoords, he discovered the Saros, which is
the period of 18 yeas plus ten or eleven
days over which edipses reaur. He did not
redise that the Babylonians and Greeks knew abou it much ealier. The
Procealings of The Royal Saciety noted “Halley shewed a Paper wherein he had
computed the Eclipses of the Moonin severa series, and said that he foundthat he
could very well represent them all; much nearer than they were observed by severa
observers.” His claim to be more acairate than people who had adually seen the
events was due to the Saros being more acairate than clocks at that time.

Edmund Halley

Halley had ared understanding of the theory of orbits laid out in the Principia and

redised the power of Newton's theories. He cdculated that the path of atotal solar

edipse would pass aaoss southern England and Wales in 1715 the first over

Londonsince 1140 Computing a detail ed path for the totality, he wrote to a wide

variety of potential observers, asking them to time the edipse. A map was printed
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AT rTerion of the Taizoer of the Sloadgw of the Mooit o Fsland .| and distributed showing

. e o e e s e the anticipated path of
totality. Fortunately
examples of this map till
exist. Halley held a
position within the
Church of England and
many redors and the like
provided him with
detailed observations.
He observed the edipse
from London with other
members of the Royal
Society. Flamsteed
observed the edipse from
Greenwich but refused to
supply observations
becaise of his ongang
dispute with Haley and
Newton.
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He recaved dozens of reports from the widely scatered observers, some lessthan
a mile apart, and he produced a new map of the path of totality. It turned out that
his predictions were out by approximately threemiles on the north limit and twenty
miles along the south limit. Halley suspeded the errors were mainly due to an
imprease figure for the Astronamicda Unit (the Earth - Sun distance) and the lunar
diameter. He went on to propase using timings of the Transit of Venus as a method
to cdculate the Astronamicd Unit acairrately. This resulted in the 1769worldwide
observations of the Transit and subsequent difficulties in caculating the distance
due to the Bladk Drop Effed.

Halley’s results have been re-examined in recent yeas. These show that there has
been no measurable change in the Sun's size in the last 300 yeas. The acaracy
of Halley’s two maps is impresgve today. In 1925when the path of totality passed
aaoss Manhattan in New York City, prease measurements resulted from plaang
observers on ead stred intersedion. The results showed unprecalented acaracy
and confirmed the results of Halley’swork. One curiosity associated with the 1715
edipse was the date, 22 April. After moving aaoss England the path of totality
grazeal the edge of Brittany where it was aready 3 May, as England still used the
Julian cdendar while France had moved to the Gregorian cadendar. England
changed over to the Gregorian in 1752

In 1693 alone, Hall ey presented papers to The Royal Society on the pasition of the
Tropics, the presaure in adiving bell, how the length of the shortest day varies with
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latitude, how deformed fingers are inherited in some famili es, mortality rates and
annuties, how crabs and lobsters re-grow amputated claws and a hydrographic
survey of the Sussex coast. From 1703 he was Savili an Professor of Geometry at
Oxford and Astronamer Royal from 172Q He redly was “a genius in edipse.”

Mark Butterworth

DARK SKY SCOTLAND - 200FAUTUMN SEASON

The Dark Sky Scotland programme, started ealier this yea, is a collaboration
between the Royal Observatory Edinburgh, Careas Scotland, The Forestry
Commisson and a number of other bodes, and is amed at stimulating interest in
science and astronamy through the use of one of Scotlands gredest natural
resources - some of the darkest skies in Europe !

We are all affeded by light pdlutionandit is agrea shame that many people these
days (espedally youngsters) missout on seang the beauty of the night sky from a
truly dark site. Here in the central belt the proliferation of skyglow is asbad asin
any built-up areaof the UK, but fortunately it is only necessary to travel a short
distance to find much darker skies. This is where the Forestry Commisson comes
In. As one of the largest land-owners in Scotland, they have some wonderful dark
sites like the David Marshall Lodge which are not too remote, easily accessble,
and with goodindoa fadliti es (including the all -important toil ets and hot drinks!).

A typicd Dark Skies weekend consists of a mix of daytime adivities and night
time viewing. Indoa adivities include training workshops for teaders, an
inflatable planetarium (grea fun - you crawl throughatunnel to find yourself under
the night sky !), very impressve (and quite messy!) comet-making demonstrations
and much more. When night fall s, the adion moves outdoars and we get a chance
to show people aroundthe Universe - weaher permitting of course!  All events are
open to the puldic, and it is a grea oppatunity to get people of al ages interested
In astronamy. We are alrealy starting to seesome red benefits for the Society, in
the form of increased membership enquries and a bigger take-up for the evening
classes.

Whilst the main events are planned and co-ordinated by the Royal Observatory,
participation from locd astronamicd societies is strongy encouraged. We have
already had one very succesdul event at Aberfoyle in March this yea, organised in
conjunction with Dark Sky partners Careas Scotland and the Glasgow Science
Centre, and we have been asked to participate in the next event as part of the
Mushroom Festival on the evening of 20 October. Everyone is welcome to come
along and take part, so let's hope for clea skies!

Dan Hilli er from the ROE very kindly agread to be their Society's first spesker of
the yea, and gave an overview of the Dark Skies programme at our first meding
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in September, before heading off to Ullapod to caich up on the DSS event taking
placethere that weekend.

Further Dark Skies Events will be taking part all over Scotland :

12-13 October  Forest of Ae & Caalaverock (Dumfries)

20 October Abriachan Community Woodands (Loch Nesg

20 October Mushroom Festival (David Marshall Lodge, Aberfoyle)
26-27 October  Twed Valley Forest Festival (Pedbles)

26-27 October  Anagach Community Woodands (Grantown-on-Spey)
16-17 November Sunart Woodands (Ardnamurchan)

23-24 November Cromarty (Bladk Isle)

Some of these are of course pretty remote, but more events are being planned for
the first quarter of 2008- including some, we hope, a bit closer to home!

Further details of al of the events can be found at the Dark Sky website:
http://www.dar kskyscotland.org.uk/

Alan Cayless

DARK SKY SCOTLAND - SMITH LECTURE 14 OCTOBER 2007

Dan Hillier of the Roya Observatory Edinburgh gave an inspirational talk, not
abou campaigning for dark skies, but about using the dark skies with which
Scotland is particularly well blessed due to the terrain and low popuation densiti es,
(not because of the clouds!).

The ROE Dark Sky projed takes astronamicd observation into the community at
venues al over Scotland. Armed with professonal astronamers, telescopes and
mobile planetariums, "Dark Sky" can aways deliver an astronamicd experience
where ever they go.

The talk resonated with the energetic members of SAS who for yeas have given
memorable astronamicd experiences to many of Stirlingshire's locd communities.
From the start and for nealy two decales, founder member and now President of
the society Dr. Ken MadKay, organised and manned these valuable events.

Chris Davis.

A MULTIPLE GALAXY COLL ISION

One of the biggest galaxy collisions ever observed has been seen by NASA's
Spitzer SpaceTelescope and the WIYN Telescope. Four large galaxies have begun
to tangle and will ultimately merge into a single giant galaxy ten times as massve
as our the Milky Way. In the processthe multiple collision is geding billi ons of
stars, some of which will end up remote from any other galaxy.
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THE MYSTERIES OF GRAVITY
Part 4 - Gravitational Waves, Quantum Gravity and Unification

After pubishing his theory of genera relativity, Einstein continued to investigate
the possble consequences arising from it. One of these was the theory's implied
existence of gravitational waves. According to Newtonian gravitation, the
gravitational interadion between two bodes is instantaneous, but relativity limits
the transmisson of any interadions to the speed of light. If two bodes are
interading gravitationally and one of them suddenly changes shape so that the
pattern of its gravitational force field changes, relativity requires this change to be
transmitted as a wave aaossits gravitational field at the finite speed of light, so that
the other body would not sense the change instantaneously. Also, the emisson of
gravity waves would carry away energy from their source, just as light waves carry
energy away from alight source

A simple system which changes its gravitationa field, and so shoud emit
gravitational waves, isa massve dumbbell rotating abou the axis perpendicular to
itshandle. An astronamicd example of thisisabinary pulsar. A pulsar isarapidly
rotating neutron star, typicdly of abou the same mass as the Sun but compressd
into a sphere abou 20 km in diameter. It possesses an immensely intense magnetic
field which produces forces that strip ions and eledrons from its surface and
acceerates them to nea the spee of light, causing them to emit radiation which is
beamned out into spacefrom the star's two magnetic poles. Because the magnetic
poles are not aligned with the star's rotational axis, the two beams swee the sky,
and if one of these happens to hit the Earth, we deted the pulsar by the rapid
regular pulses of radio and other eledromagnetic radiation which we recave from
it in thisway. Much information abou the pulsar can be gleaned from this.

A binary pulsar designated PSR 1913+ 16 was discovered in 1974 |t consists of a
pulsar with a close companion which is also thouglt to be a neutron star. The two
stars are in orbit around one another with an average separation of only abou the
Sun's radius and an orbital period of only seven and a haf hous, or 27,000 seconcks.
Moreover the pulsar rotates on its axis once every 0.059 seconds! This orbiting
binary pulsar can be regarded as a rotating dumbbell where the two massve ends
are held together by gravity, and so acmrding to general relativity it shoud be
emitting gravitational waves as its gravitational field constantly changes. Becaise
PSR 1913+16 is 16,000 light yeas away, any gravitational radiation from it is
much too we&k to be deteded here on Earth. However, by emitting gravitational
waves the binary system would lose energy and this would result in an deaease in
its orbital period and a deaease in the two stars' separation. Althoughthere would
be an increase in the kinetic energy of the system because of the orbital speed-up,
there would be a greaer lossof gravitational potential energy as the two stars come
closer together. Because the effeds of gravitational radiation are so we, it was
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predicted that the rate a which the 27,000 second orbital period shoud be
deaeasing is only 75 milli onths of asecndper yea. It took four yeas of exading
observation to confirm that this was adually happening, with a result within the
limits of observational errors. Subsequently the rate of deaeease of the orbital
period has been measured at 762 milli onths of a second per yea - an astonishing
validation of the existence of gravity waves and so also of the theory of genera
relativity.

Gravity is by far the weakest force we know. For example, it is abou a milli on
milli on milli on milli on milli on milli on (10°°) times we&ker in attracting two protons
together than the eledric force which repels them away from ead other. Eledric
charges can be pasitive or negative, and on the atomic scade and abowve they cancd
ead others effeds out, except where charged particles are involved. But there is
only one type of gravity which is determined by a body's mass so the effed is
cumulative. Hence the motions of the planets, stars and galaxies are determined by
very wed gravity and not by strong eledric forces. The massof a proton is abou
10?* gm, but there are 10°” of them in the Sun. It is the cumulative gravity of all
these protons (and other particles) which kegos the Earth in orbit aroundthe Sun.

Althoughgravity is such a wegk force, its cumulative effed can be caastrophic for
a masdve star at the end of its adive life. When a star has exhausted its
thermonuclea fuel necessary to produce the hea and presaure to suppat it against
its own gravity, gravity pulling inwards causes it to shrink, thereby further
enhancing the gravitational effed. If the star is sufficiently massve, the coll apse
continues caastrophcdly and it becomes a blak hde with a point spacdime
'singuarity’ of infinite curvature at its centre. Surroundng the singuarity at a
distance from it depending on its massis its 'event horizon' from within which no
light or information can escape, but its gravitational field beyond this still exists.
The properties of bladk hales are fascinating, but that's anather topic.

Faraday and Maxwell showed in the mid nineteenth century that eledricity and
magnetism are closely related forces and can be described by a unified
elearomagnetic field. This successmotivated the search for away of extending the
unification of forces by merging the eledromagnetic field with the gravitational
field. In hislater life Einstein worked on a unified field theory which attempted to
unite gravitation and eledromagnetism in a way which would embracebath, but he
did not succea. In his approach he tried to describe matter (and energy)
geometricdly in terms of distortions or vibrations of spacdime. Very little was
known then abou the internal structure of atomic nuclea matter, on which the
future successof such unificaion would depend.

There are four different types of forces and force fields in the Universe - the
eledromagetic, the strong nuclea, the weg nuclea and the gravitational. The
strong and we&k forces only operate on the sub-atomic scde. The strong force
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stronger than the eledromagnetic, is what binds protons (and neutrons) together in
an atomic nucleus even against the repulsion caused by their eledric charges. It
only operates over avery short range and canna be deteded outside the confines of
the atomic nucleus. Protons and neutrons are subjed to the strong force, but
eledrons are not. The strongforceis resporsible for one type of radioadive decay
which releases grea energy. It is what controls nuclea fusion in the cores of stars
and liberates the energy of a nuclea bomb. The we&k forceis by far the wedkest
force except for gravity. It also isresporsible for a type of radioadive decyg - beta
decg in which atomic nuclel emit high speal eledrons. It is what makes a free
neutron disintegrate into a proton, an eledron and a neutrino. More spedaaularly,
it manifests itself in supernova explosions.

The modern approad to the unificaion of the four forces is based on quantum
theory. Force fields aa by exchanging so-cdled 'messenger’ particles. Some of
these are phaons for the eledromagnetic force, W and Z particles for the wesk
force, gluors for the strong force and gravitons for the gravitational force All
matter is made up of particles and so quantum theory provides a common way of
linking forces and matter. At the ultra-microscopic sub-nuclea level forces and
matter are intertwined - particles ad on other particles by exchanging still more
particles, so a unified theory of the forces shoud also encompass matter as well.

The first concrete step in unifying the four forces was taken in the late 196G by
Weinberg and Salam based on work by Glashow, for which they al receved a
Nobel Prize in 1979 It involved the applicaion of quantum medanics to the
eledromagnetic field. They developed a mathematicd theory which showed
eledromagnetism and the we& force as two comporents of a single 'eledrowe&’
force This new theory made predictions which could be tested experimentally.
One of these was the existence of a new form of eledromagnetic field involving not
phaons but new Z particles. In 1983these predicted Z particles were produced in
the CERN high energy acceerator nea Geneva - a striking confirmation of the
successof this approadc to force unificaion.

This stimulated the search for further unificaion of what had now been reduced to
threefundamental forces. The next step was taken by Glashow and Georgi in 1973
when they pubished a 'grand unified theory' (GUT) in which the new eledrowegk
force was merged with the strong force to form what is cdled a 'grand unified
forcée, leaving just gravity out onits own. Other alternative GUTs have since been
developed, al based on the same essential foundation of what is cdled gauge
symmetry. However the direa verificaion of any of these experimentaly is not
techndogicdly possble becaise of the ultra high energies necessary to do it.
Indiredly, GUTs predict that protons are not completely stable but decay extremely
slowly, and that magnetic monopdes - isolated N and S pole particles - can exist.
Attempts to deted either of these have so far been inconclusive.

Gravity is the oddone out in al this. The other forces can be represented by force
7



fields extending through space and time, but in general relativity gravity is a
property of spaceand time, being a curvature or warp in the geometry of spacdime
- just distorted emptiness as it has been cdled. General relativity and the quantum
theory used succesdully in the interpretation of the other forces seemed for a long
time to be incompatible. The quantum description of general relativity gravity in
terms of quantum graviton messenger particles runs into insurmountable
mathematica difficulties (strings of infinities in the graviton equations). In recent
yeas a new theory cdled 'supergravity' is being developed to overcome this.
Supergravity differs from gravity in that is uses several other particles besides the
graviton to transmit the gravitational force But importantly it also provides at |ast
a framework for the total unificaion of al the forces into a single 'superforce.
However, there is a long way to go before al the problems in its formulation are
solved, and if and when they eventually are solved there appeas to be no way this
theory can be subjeded to experimental verificaion.

This approach to unificaion and the progressit is making involves the necessary
existence of further dimensions of space beyond the three in which we live. In
1921, nat long after Einstein annourced general relativity to the world, Kaluza a
Polish physicist, tried to extend Einstein's work to include eledromagnetism in the
geometrica formulation of forcefields. He foundthat this was not mathematicaly
possble within Einstein's spacdime where time is the fourth dimension, but was
possble if an additional spacedimension is added. In five dimensional spacdime
eledromagnetism bewmmes a form of gravity in the added fourth spacedimension.
His theory combined gravity and eledromagnetism in a single geometricd
formulation of both forcefields. In this, light becomes a ripple in the fourth space
dimension and eledricdly charged particles in eledric and magnetic fields move
because they are being subjeded to the geometricd distortions of gravity in this
extra dimension. Mathematicdly, Einstein's gravitational field in five spacdime
dimensions is exadly and completely equivalent to gravity plus eledromagnetismin
four spacdime dimensions. But where is the fourth space dimension? In 1926
Klein, a Swedish physicist, propased an answer. Itis'rolled up to avery smal size
which canna be deteded. What we regard as a point in famili ar threedimensional
gpaceis in fad atiny circle going roundin the fourth spacedimension. He was
able to cdculate the circumference of these circles from the eledron's eledric
charge and the strength of the gravitational forces between particles. It came out to
1032 cm, or abou 10?° the size of an atomic nucleus - far too small to be deteded.

This KaluzaKlein theory was little more than a mathematicd curiosity for more
than fifty yeas. Then in the late 1975 its possble relevance to the new GUTs and
supergravity ideas was redised and it was applied to these. As in the original
theory, forces were brought into the unificaion by grafting on more space
dimensions to spacdime. To unify the three remaining forces required several
additional space dimensions to be added. Ever higher gauge symmetry

considerations lead to a theory in which there must be seven extra space
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dimensions, making a total of ten space dimensions and one time dimension - a
spacdime of eleven altogether! Since they canna be deteded, the seven extra
space dimensions must al be ‘rolled up' very small in some way. In eleven
dimensional Kaluza-Klein supergravity, not only gravity but all the forces of nature
are treaed as manifestations of the geometricd structure of spacdime. Normal
gravity is still Einstein's curvature in the famili ar four spacdime dimensions, but the
other forces become curvatures in the unseen higher dimensions of spacdime.
What would Einstein think of this!

The road which started reputedly with the apple falling on Newton's head has come
alongway in the seach to unravel the mysteries of gravity, which now is shown to
be closely related to all the other forces as well. Is the end in sight with the
postulated supergravity as the single superforce? Who knows!

Derek Allen

JENA - HOME OF AN OPTICAL LEGEND

Anyone interested in opticd instruments, espeaally cameras, binoculars and
telescopes, will be familiar with the name Carl Zeiss The opticd company,
founced in the valley town of Jena in former East Germany, has always been
synonymous with the very highest quality in lenses and opticd instrumentation.

On arecent trip to Jena | was able to lean a little bit abou the long and varied
history and fortunes of the company set up in Jena in 1846 by 30-yea old Carl
Zeiss Workinginitially as a one-man band, Zeissstarted by building and repairing
all sorts of optica equipment such as lupes, lenses and microscopes.

Zeiss had previously studied in the University at Jena and very shrewdly redised
that the chemistry and biology departments used a large number of opticd
instruments which would need frequent servicing and repairing. This gave him a
ready-made market. In the very next yea, Zeiss started manufaduring simple
microscopes himself and soon started to introduce numerous improvements. For
example, Zeiss designed a new focus medhanism which moved the opticd tube,
rather than the objed table. This much better system was highly praised by the
users, and his improvements very quickly gave Zeissan edge over competitors like
Chevalier and PIosd (of eyepiecefame).

Zeiss also found an aly in the University - the physicist Ernst Abbe, who from
1866 onwards worked with Zeissto improve the design of microscope objedives.
Abbe was an expert on the properties of glass and was able to make acairate
measurements of refradive index and dispersion. By working together, Zeissand
Abbe were able to put the design of objedive lenses on a firm scientific foating,
based on acairate and predse measurement and cdculation.



Zeiss quickly took on apprentices and staff. In these ealy yeas ead instrument
was hand-built by a single worker. Taking gred pride in the quality of their work,
the craftsman would sign eat completed instrument with their own name.

With his developments and improvements in microscope design and tedhndogy,
Zeiss started to fed the nee for different types of glassto use in the designs of
even better objedives and lenses. With ead improvement came the requirement
for glasses with ever-more closely spedfied and controll ed properties.

This need was answered by the arrival of Otto Schott in Jena. Schott was a
chemistry student who had taken a speaal interest in glasss. In 1879 Schott
developed a new kind of glass containing lithium, and wrote to Ernst Abbe for
asgstance in measuring and charaderising its properties.

After an exchange of scientific and technicd correspondence, Schott came to Jena
in 1882 and by 1884 had founcded, together with Zeiss and Abbe, a
"Glastechnisches Laboratorium” which would later turn into the Schott Jenaeg
Glaswerk. In addition to the technicd and scientific partnerships with Zeiss and
Abbe, Jena was an ided placeto founda glassvorks becaise of the ready supgy
of raw materials (sand, and wood and coal for the furnaces) in the surroundng area

By 1909 the works had over a thousand workers, and the opticd instrument side
was split off and set up as the Carl Zeissfoundation - an industrial undertaking run
for the benefit of the workers and locd people. The successof the joint glassand
optica industries brought a lot of money into the area and much of this was put
bad into the locd community. By the second World War, the Zeiss foundition
and Schoatt glassvorks employed over 30,000 people.

In the yeas after the War Jena founditself in communist East Germany, and Carl
Zeisswas split into separate firms operating in East and West Germany. Much of
the production and laboratory equipment and many workers were removed from
Jena and taken away to Russa. The two sides of the firm developed independently
for the next forty yeas, but were rapidly re-unified foll owing the fall of the Berlin
Wall in 1989 It isnow once again possble to travel to Jena and to visit the places
where al of thistook place The Schott Optisches Museum houses a wide seledion
of opticd instruments from all eras, including microscopes, telescopes, lasers and
ophthalmologicd equipment.

Among other things, Carl Zeiss have long been known as the maker of the finest
planetarium projedors, and one of the highlights of our week was a trip to the Zeiss
Planetarium oppasite the University. This has always been used as a showcase for
the latest Zeisstedhndogy, and we were treaed to a spedaaular ride throughthe
night sky.

For anyone interested in opticd instruments and techndogy, | can't think of a better
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placeto visit !

Interesting Links:

Carl Zeiss http: //www.zeiss.de/en

ZeissPlanetarium  http://www.planetarium-jena.de

Scott Glasattp: //www.schott.comyenglish/museunvindex.html
Optisches Museum  http://www.er nst-abbe-stiftungde/str uktur/opti schesmuseuny

ausstellung.htm

Alan Cayless
THE NIGHT SKY - October, November, Decanber 2007

SUN MOON
Date Rises Sets Phase Rises Sdts Constell ation
3 Oct 0721 1846 LQ 2229 1642 Gemini
11 Oct 07.38 1826 NM 0805 17.58 Virgo
19 Oct 0754 1806 FQ 1613 2316 Capricornus
26 Oct 0805 1758 FM 1717 0847 Aries
1Nov 0722 16.35 LQ 2213 14.28 Cancer
9Nov 0739 1619 NM 0729 15.25 Libra
17Nov 0756 1604 FQ 1343 2254 Capricornus
24Nov 0810 1554 FM 1459 08.32 Taurus
1Dec 0822 1546 LQ #00.07 13.02 Leo
9 Dec 0834 1540 NM 0909 14.35 Scorpius
17Dec 0843 1540 FQ 1213 2334 Pisces
24Dec 0847 1542 FM 1538 0956 Gemini
31Dec 0848 1549 LQ 0025 1126 Virgo
# Moondoes nat rise on 1 Decanber - the time given is for 2 Decamber.
MERCURY VENUS

Rises Sets Magntude Constellation Rises Sets Magntude Constellation
30ct 10.14 1856 0.15 Virgo 03.14 17.21 -4.52 Leo
190ct 09.10 18.00 2.76 Virgo 03.20 16.55 -4.44 Leo
1 Nov 05.46 04.48 0.68 Virgo 02.40 15.31 -4.36 Leo
17Nov 06.09 15.44 -0.73 Libra 03.16 14.58 -4.27 Virgo
1Dec 07.3115.22 -0.80 Libra 03.54 14.29 -4.20 Virgo
17Dec 08.57 15.24 -1.16 Ophiuchus 04.43 14.00 -4.13 Libra

MARS JUPITER

Rises Sets Magrnitude Constellation Rises Sets Magnitude Constellation
30ct 2149 1523 -0.11 Gemini 13.46 20.56 -1.98 Ophiuchus
190ct 21.09 14.49 -0.37 Gemini 12.57 20.02 -1.91 Ophiuchus
1Nov 19.30 13.14 -0.63 Gemini 11.18 18.19 -1.87 Ophiuchus
17Nov 18.26 12.23 -0.98 Gemini 10.32 17.28 -1.83 Ophiuchus
1Dec 17.14 11.29 -1.29 Gemini 09.51 16.45 -1.81 Ophiuchus
17Dec 15.38 10.15 -1.58 Gemini 09.05 15.57 -1.81 Sagittarius
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SATURN

Rises Sets Magntude Constellation
30ct 03.39 18.06 0.75 Leo
190ct 02.47 17.06 0.79 Leo
1Nov 01.02 15.17 0.80 Leo
17 Nov 00.06 14.16 0.78 Leo
1Dec 23.11 1322 0.74 Leo
17Dec 22.12 12.20 0.68 Leo

URANUS

Rises Sets Magntude Constellation
18.10 05.04 5.74 Aquarius
17.07 03.54 5.76 Aquarius
15.15 02.06 5.78 Aquarius
14.12 01.01 5.80 Aquarius
13.17 00.06 5.83 Aquarius
12.14 23.01 5.86 Aquarius

CONJUNCTIONS, OPPOSITIONS AND ELONGATIONS

Date

23 Oct
28 Oct
8 Nov
17 Dec
23 Dec
24 Dec

8P/Tuttle

Planet
Mercury
Venus
Mercury
Mercury
Jupiter
Mars

93P/Lovas 17 Oct

Inferior conjunction
Gredest elongation W
Gredest elongation W

Superior conjunction

Conjunction
Inferior conjunction

COMETS (visible on 17 October, 16 November and 16 December)

29P/Schwassnann-Wachmann

Date RA
170Oct  12h43n
16 Nov  17h06n
16 Dec  00h13n

00h5In
16 Nov  00h25n
16 Dec  00h38n
17 Oct 06h30n
16 Oct 06h27m
16 Dec  06h14m

METEOR SHOWERS

Orionids
Taurids

Leonids

Puppds-Velids

Geminids

Dec
88
85
71
27
26
23

30

30
30

Radiant

12.15
13.40
18.50
00.09
20.58
19.27

05.05
03.04
00.52

Transit Magnitude

13.6
110
7.6
13.0
12.8
13.0

135
133
133
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NOTE

Times are BST until 27 October and GMT from 28 October, as viewed from Tulli body.

Compiled by Alex Houston

SASIN THE NEWS

The Community Newsletter for Doune and Deanston The Bridge, publlished the
following comprehensive article abou particular residents of Doure - the Cooper
family. Doudas Cooper is one of our Society's most adive members. The Bridge
kindy gave us permisson to reproduce here the full text of the excdlent article by
Juliet McCradken.

CD

PEOPLE WE MEET - STARGAZER EXTRAORDINARY

The Aurora Borealis, flaring in curtains of multicoloured light over the Wood of
Doure; the statue of Colonel Sirling silhouwetted aganst a blue dawn backdrop of
smoky ice crystals; it's seldom that any of us get to view our famili ar locality in the
gorgeous, other-worldly settings recorded through the telescope of local
astronamer, phaographer and night owl, Dougas Cooper.

When most of us are putting away our cameras at the end of the day, on clea
nights Doudasis boundto be rigging up one of his, realy to cgpture images from
the spedaaular display which the Universe spreads nightly overhead. Taken
through a telescope, his most beautiful phaographs are truly daz4ing : the lunar
edipse on 3 March when refraded light from the Sun turned the Moon briefly into
a huge coral-coloured Chinese lantern : the dance of the Plelades : the whirl of light
that is the Andromeda galaxy, hurtling towards our Milky Way : some of these
have adhieved the distinction of appeaing on a NASA website.

Originaly from Rothesay, Doudas and his wife Maureen have lived in the Wood
of Doure for 26 yeas. A consultant enginea to the water industry, currently
working for one of the main UK companies in this field, Doudas is at present
much involved with floodng issues. Dr Maureen Cooper, formerly a ledurer in
chemistry at Stirling University, was until recently diredor of the Scottish Re-
source Centre for Women in Science and Tedhndogy at Napier University. They
have two daughters: 20-yea old Christine is, at the time of writing, playing the
doule base to standing ovations at an Edinburgh Fringe production.

With degrees in maths and physics from both Glasgow and the Open University,
Dougdas first becane star-struck in 1994 the result of a keen interest in theoreticd
physics. Reseaching the mathematics of solar flares led to the purchase of hisfirst
serious telescope: “I discovered that the Universe was a wonderful thing to look at,

never mind to try to speaulate on." 13



"It always amazes me that people don't look up more often”, Doudas tells The
Bridge : displays of the Northern Lights over these parts are set to strengthen as the
Sun moves into a stronger phase of adivity. The shifting shadows on the lunar
surface the moonrs of Jupiter whase orbit round their planet got Galil eo into so
much troulle; the Orion Nebula, birthplaceof new stars; the Perseid meteor shower
which, every 12 August sees the Earth crashing through a comet-tail of shoaing
stars: "These are there for all to see™

Currently seaetary of the Scottish Astronamers Group, an amalgamation of some
dozen locd societies, Doudasis one of Scotland s leading astro-phaographers and
aregular onthe national ledure circuit. Heis aso atutor at Glasgow University's
Department of Adult and Continuing Educaion. He was for many yeas chairman
of the Stirling Astronamicd Society, founced when Halley’s Comet visited these
partsin 1986 The Society meds monthly in the Smith Institute.

October to April sees a series of evening classes for novices in astronamy run at
the Stirling Highland Hotel Observatory - at least half the attendees are women -
by Doudgas and his colleggue Alan Cayless current chairman of the Stirling
Astronamicd Society: “No maths, not too much theory, just fun’, promises the
former. Ring him on 841803for details. The venue is much envied by fellow
astronamers for its splendid rotating Victorian observatory, complete with wooden-
barrelled reflecor telescope some 3m long Doudas was one of the team which,
during the 19905, helped restore the telescope to its former glory. Members of the
pudic will be able to visit the observatory during Stirling's Heritage Days
weekend, on Saturday 15 and Sunday 16 September, 10-12 and 2-4.

The current surge of interest in astronomy can partly be explained by
improvements in digital camera techndogy and high tech computerised equipment,
redkons Doudas. "The internet is a wonderful place for astronamy”. Today
anyone from a primary schod pupl to a profesor can book time on a robaic
telescope and phaograph galaxies from the other side of the world.

The amateur astronamer is every bit as cgpable of making important discoveries as
a professonal, says Doudas. Indedl, given the size of the Universe, the latter
often rely on the former. Doudas's enthusiasm has taken him to Turkey to watch
a solar edipse and to Egypt to seethe transit of Venus. A new ambitionis to see
the night sky in the Southern Hemisphere, idedly from Australia or Namibia.

Astronamy puts our placein the Universe into perspedive. There must be life out
there somewhere : how can we possbly be the only ones?’

Juliet McCracken

Reprinted by kind permisson of The Bridge, the comnunity newspaper for Doure and
Deanston
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STIRLING ASTRONOMICAL SOCIETY MEETINGS

Regular Society Medings are held from September through to May. Ledure
Medings mostly take place on the second Friday of the month in the Smith
Museum Ledure Room, Dumbarton Road, Stirling from 7.30 pm to 9.30 pm.
Detail s of the ledure programme are avail able from the Seaetary and are posted on
the Society website. They are aso usually annourced here in Mercury and in the
Sirling Observer. These Medings are freg and anyone with an interest in
astronamy is welcome to attend, whether a member of the Society or not.

Members Evenings are informal discusson medings on various topics which are
usually held on the last Friday of the month at the Mayfield Community Centre, St.
Ninians, Stirling, from 7.30 pm to 9.30 pm.

At suitable times and with suitable weaher condtions, arrangements are made for
groups of members to med for observation sessons at the SAS Observatory at the
Stirling Highland Hotel, and at other locaions as well. People interested shoud
contad the Seaetary.

The Society runs a series of Evening Classes on Astronamy in Stirling. These are
suitable for beginners and are open to anyone over 11 yeasold. Classs take place
on the first Thursday of the month at the Highland Hotel, 7:00 to 9:00 pm, starting
in October, and can invalve using the SAS Observatory telescope when weaher
permits. Please contad the Seaetary or the SAS website for further detalils.

The forthcoming dates for the Ledure Medings for the 20072008 Society Sesson
are:

2007
12 October Spe&ker : Prof Alan Heavens, Ingtitute for Astronamy,
University of Edinburgh
Title : The future's bright, but it might not be Orange
9 November AGM and two short talks
14 December Spe&er : To be confirmed
2008
11 January Spe&ker : David Gavine
Title . Life and works of Thomas Dick
15 February Spe&ker : Mark Butterworth
Title . A history of observing sunspots
14 March Spedker : To be confirmed
11 April Spe&ker : To be confirmed
9 May Spedker : To be confirmed
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Stirling Astronomical Society
OFFICERS AND COMM ITTEE FOR 2007

President Ken Madkay
Chairman Alan Cayless
Seaetary John Moff at
Treasurer (vacant)

Membership Seaetary  Bert Madkenzie
Diredor of Observations Alex Houston
Committee Member Terry Aitchison

For information abou Stirling Astronamica
Society, membership and adivities, please
contad the Seaetary:

E-mail: johmmoffat@in-aberfoyle.demon.co.uk
or visit the SAS website :
wwwi.stirlingastronomical society.org.uk

Thanks to all contributors. Please think abou pieces, articles and images for the next
January isdle. Items describing events or the adivities of the Society, or of individual
members or groups of members, are espedally welcome. Advanced natification of future
events and adivities can be included, particularly as Mercury can now be accessed on the
web.

Please give or send your contributions to (or first discussthem with) in the first instance
to the new editor, or to me:

Derek Allen
1, Ogilvie Road Tel: 01786472771
Stirling, FK8 2HJ E-mail: sasmercury@talktalk.net

Copy can be in clea handwriting, typescript, images for scanning, e-mail attachments, or
on floppy disk or CD. Contributions shoud normally not be more than abou 750to 1000
words in length. Please try to have material ready by the beginning of Decamber for the
January 2008isue of Mercury.

© Stirling Astronomical Society

Prior permisgon is required to reprint or otherwise use any material from Mercury.

I'M SORRY, BUT THISISMY LAST MERCURY

A yea ago | said to the Society at the AGM and then in the January Mercury that |
would like help with Mercury with a view to passng on resporsibility for it altogether
to someone else after one or two more issles. | have since had help from various
members in several ways for which | am grateful, but no-one has yet offered to take
over as editor. However, | have now readed the point where | redly am no longer in
apositionto cary on as editor - arole | have undertaken for seven yeas and 28 issues.
So thisis my last Mercury. It isfor the Society to dedde on the future of Mercury and
to find a new editor, so that | can hand over effedively and assst the new editor at first
if needed. | now look forward to being just a contributor to Mercury.

Derek Allen
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