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The Moon 
 

Keith Peters 
 

he image is ten processed images/layers. Each image comprises 50 stacked LPI images. The interesting points on this 
image are: 

 

The equipment used is a 4.5" Newtonian and ‘goto’ drives. - Purchased for £100 from ebay. The equipment cost is only 
£150 in total with a laptop (I have one but several can be borrowed from the Society). I also used extension cables on the 
LPI and Autostar handset. All the images used in the final picture were taken from my kitchen whilst drinking coffee and 
keeping my feet warm! 
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ALMANAC 
All times U.T.  

 
 

December/January 
LUNAR 

December Date Time Rise Set 
Last Quarter 1st 12.44 23.55 12.40 

Apogee 6th 17.04 406,212km  
New moon 9th 17.40 08.16 14.57 

First Quarter 17th 10.17 11.57 **.** 
Perigee 22nd 10.21 360,829km  

Full Moon 24th 01.16 15.58 09.04 
Last Quarter 31st 07.51 00.04 11.17 

January     
Apogee 3rd 08.11 405,298km  

New moon 8th 11.37 08.37 15.48 
First Quarter 15th 19.46 10.30 **.** 

Perigee 19th 08.41 366,455km  
Full Moon 22nd 13.35 16.20 08.11 

Last Quarter 30th 05.03 01.25 10.02 
Apogee 31st 04.27 404,493km  

EARTH 
December Sunrise Sunset 

1st 07.43 15.55 
9th 07.53 15.52 
17th 08.01 15.52 
24th 08.05 15.55 
31st 08.06 16.00 

January   
8th 08.04 16.10 
15th 08.00 16.20 
22nd 07.53 16.31 
30th 07.43 16.45 

 PLANETS(As at December 31st) 
 Constellation Rises Sets Mag. 

Mercury  Sagittarius 08.51 16.30 -0.9 
Unsuitably placed 
Venus Libra 04.52 13.48 -4.1 
Morning object in the south-east   
Mars Taurus 14.43 08.05 -1.5 
Visible all night 
Jupiter  Sagittarius 07.40 15.33 -1.8 
Unsuitably placed 
Saturn Leo 21.11 11.00 +0.5 
Morning object in the south-east   
Uranus Aquarius 10.59 22.01 +5.9 
Evening object in the south west 
Neptune Capricornus 10.08 19.40 +8.0 
Unsuitably placed 
Pluto Sagittarius 06.45 15.54 +14.0 
Unsuitably placed 

PHENOMENA 
Day Hour December 
17th 15 Mercury in superior conjunction 
19th 14 Saturn at stationary point 
20th 22 Jupiter 2°N.of Mercury 
21st 00 Pluto in conjunction 
23rd 06 Jupiter in conjunction 
24th 03 Mars 0.9°S. of moon 
24th 20 Mars at opposition 
28th 20 Saturn 3°N. of moon 

  January 
3rd 00 Earth at perihelion (147 million km.) 
5th 03 Venus 7°N. of moon 
7th 10  Jupiter 4°N. of moon 

 
9th 16 Mercury 0°.3N. of moon 
20th 00 Mars 1°S. of moon  
22nd 05 Mercury at greatest elongation 
25th 04  Saturn 3°N. of moon 
28th 21 Mercury at stationary point 
30th 23 Mars at stationary point 

Minima of Algol 
December      21st  03.54   24th  00.42   26th  21.36   29th  18.24 
January   10th  05.42    13th  02.30     15th  23.16    18th 20.12    

Lunar Occultation’s 
Times as at NEW  W.A.S. Observatory site 

I’ve noticed a difference of up to ten seconds or so on some 
timings from the old site. 

Date U.T. S.A.O. No Mag Phase 
December h.  m.  s.    

17th 19.25.20 128483 9.0 Diss 
17th 22.06.53 128524 8.0 Diss 
18th 18.11.23 109437 8.5 Diss 
19th 18.22.53 92556 6.9 Diss 
20th 19.24.18 93033 7.1 Diss 
20th 21.50.37 75531 7.8 Diss 
20th 23.11.38 75558 7.4 Diss 
21st 21.21.31 76140 4.4 Diss 
21st 21.21.40 76126 5.4 Diss 
21st 21.42.39 76159 5.9 Diss 
21st 21.47.13 76164 6.5 Diss 
21st 21.49.15 76137 5.6 Diss 
21st 21.52.09 76155 4.0 Diss 
21st 22.18.50 76183 6.7 Diss 
25th 21.23.34 79940 6.2 Reapp 
25th 21.44.24 79948 7.2 Reapp 
26th 22.53.31 98358 8.0 Reapp 
28th 23.27.14 118483 6.4 Reapp 
28th 23.54.22 118493 7.0 Reapp 

January     
2nd 06.30.16 158225 6.8 Reapp 
12th 18.02.18 146374 8.4 Diss 
12th 18.17.21 146371 6.8 Diss 
12th 19.24.07 146389 7.8 Diss 
13th 18.27.42 146856 8.9 Diss 
13th 19.40.16 128354 8.0 Diss 
14th 18.51.29 109261 9.1 Diss 
14th 18.58.03 109262 5.8 Diss 
14th 20.52.58 109306 8.5 Diss 
15th 17.25.10 92395 7.0 Diss 
16th 18.12.17 92873 7.3 Diss 
16th 20.14.42 92896 8.6 Diss 
17th 18.28.24 75832 8.5 Diss 
19th 23.31.19 77295 6.5 Diss 
24th 23.03.27 118286 5.9 Reapp 
24th 23.12.46 118292 7.7 Reapp 
26th 23.51.56 138520 7.3 Reapp 

     

he list above is a selection of the more easily 
observed evening events, (about 18 % of the list 

available,) there are more in the wee small hours for the 
insomniacs amongst us 

 
Dave Wells 
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Editors Note 
 

o Ho Ho! Season Greetings one and all. 
 

Well one last push, as they say and we’re there! Mrs 
WAS Editor has excelled herself as always and has just 
finished hanging the decorations, amazing how tired one 
can get watching others work…. 
 
Meanwhile me and my little elvish helpers have just 
completed this months WASNews - jammed packed with 
goodies and a free Christmas pudding*, so read and enjoy 
and have a truly excellent Christmas & New Year. 
 
����
�
*Whilst stocks last. 

 

Dates for your Diary 
 

Observatory Evenings 
 

Trevor Little. 
 

nfortunately due to my wife having to have an 
operation I will no longer be able to organise any 

Observatory Evenings on the last Friday of the month 
for the foreseeable future. 
 
Please accept my apologies. 
 
I’m sure I speak for us all when I wish Mrs Little a speedy recovery 
– Ed. 

Reports 
 

Solar Section Report - November, 2007 
 

Brian Halls 
 

 combination of poor weather and seeing conditions 
made November a poorly observed month - only one 

set of observations was reported, by Graham for 22 days - 
not a bad toll considering the poor weather. 
 
Sunspot activity remained low during November - more 
days spotless than spotty - Graham reported small spots 
on the 16th and 24th. 
 
Using Graham's figures the WAS data for the month is: 
R= 1.09 ; MDF = 0.09; the international sunspot number 
for the period was Ri = 1.7 (preliminary.) This figure, 
based upon the returns from observatories around the 
world, compares well with a single observer such as 
Graham. 
 

Poor weather, combined with shorter hours of daylight 
when the Sun can shine, makes this time of year difficult 
for solar observers, but by the end of this month when the 
Sun reaches the lowest point in the northern hemisphere 
sky, it will once again start its journey north and the hours 
of daylight shall once more begin to lengthen. 
 
This coming year will see sunspot minimum continue - 
many days or even months will be spotless. The present 
solar cycle has been quite a long cycle when compared 
with the last couple - prediction models produced by 
professional solar researchers have proved to be incorrect. 
 
When sunspots of the next cycle will appear, is anybody's 
guess. When they do, they will appear at high latitudes - 
30 or 40-degrees north or south, while any sunspots 
forming close to the solar equator will be the remnants of 
the present cycle.  
 
The Sun's unpredictable variability continues to make it 
an interesting object to observe. 
 

 

November Lecture Reviewed - Report by Jan Young 
 

A Beginner’s guide To Observing Mars. 
 

Neil Bone 
 

eil began with details about the forthcoming Geminid 
Meteor shower, 6th -16th December, maximum 

occurring on the 13th/14th.  
 
The main talk began with a picture of Mars and Antares, 
comparing the red colour of both and how Antares had 
got its name of ‘Rival of Mars’. This was followed by a 
view of the 1989 conjunction of Mars and Jupiter against 
the Pleiades. He then gave an explanation about the orbit 
of Mars and Earth, how Mars has a two year orbit and 
depending whereabouts in its orbit it is can be closer and 
other times further away and illustrated this with a 
diagram showing the eccentricity of the Martin orbit. 
 
This was followed with a diagram comparing the insides 
of Mars and Earth, showing the Earth as geologically 
active and Mars being geologically inert. 
 
From an early satellite picture the audience could see how 
the northern region of Mars differs from the south in 
surface details and Neil mentioned some possible causes 
for this and this was followed by several more detailed 
pictures such as Lowell crater which is known to have 
frost forming in it, Hellas Basin, a possible site for a 
future space centre, Balz Crater that may be surrounded 
by a ‘splash’ effect, which may have occurred when an 

� �
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object impacted a ‘slushy’ surface before water 
evaporation took place, Olympus Mons, the largest 
known volcano in the Solar System and visible from 
Earth telescopes has its caldera outside the Martian 
atmosphere, Vallis Marineris, The Mariner Valley, 
discovered by Mariner 9 spacecraft, the equivalent of the 
Earth’s Grand Canyon, except the Martian one would 
stretch from the East Coast of the USA to the West Coast 
and a common place for dust storms to start and possibly 
formed by water. 
 
Clouds do occur on Mars and a picture of an Earth based 
NLC and Martin Ice Cloud taken from one of the 
spacecraft on the surface of the planet. A joint picture of 
Phobos and Demios, the Martian satellites and which are 
thought to be captured asteroids. 
 
This was followed by information showing the vital 
statistics of Mars such as nearest and furthest orbital 
distance and length, axial tilt, rotation times and number 
of satellites.  
 
The next part of the talk was exploration of the planet 
from Earth. He showed a drawing of the telescope of 
Christian Huygens which may be among the first to 
observe the red planet and an early drawing by Huygens 
showing the Syrtis major which was followed by pictures 
showing a detailed1864 drawing by W Dawes of the same 
object, one of Schiaparelli made in 1886 showing the 
word ‘cannalli’, used to describe channels and no other 
meaning, which in the next picture had been labelled as 
canals, oasis and the like by Percival Lowell in his 
drawings. Neil’s own opinion that Lowell drew what he 
wished he could see rather than what was actually visible. 
The drawings by Antoniadi were more like the features as 
we know them today when viewed from telescopes. Neil 
made it clear to the audience that drawings still have their 
place in the electronic age. 
 
The next section of the talk was exploration of the red 
planet by spacecraft. Mariner 4 in 1965 was the first craft 
to visit and caused great excitement as for the first time 
craters on the surface were identified. This was followed 
by mariner 9 which was ground breaking in the data it 
returned. Then came the Vikings 1 & 2 that landed in 
1976 and sent back samples of the soil, Mars Pathfinder 
in 1996, the first rover, Mars Global Surveyor, an orbital 
satellite and exceeded its expectations and only recently 
has ceased to function and the two ultimate rover craft, 
Spirit and Opportunity that have been exploring the 
surface since they landed in 2004, were only expected to 
function for ninety days and are still going strong after 
almost four years. Another orbiter, Mars Express is still 
working and may have photographed frozen water and of 
course the ill-fated Beagle 2. 

Some pictures were shown of the strange results that 
Viking returned in 1976 from its soil samples and Meteor 
ALH84001 showing micro bacteria that just might be of 
Martian origin. 
 
Sources to obtain Martian viewing data such as S&T and 
Astronomy Now were given and what to expect to see on 
Mars and that it has to be observed for at least 5 weeks 
until all the features can be seen. 
 
Mars is not an object for binoculars, telescopes are 
needed, Neil himself uses a 4 inch refractor and 
recommended filters for the eyepiece, green being 
particularly good for providing contrast between light and 
dark features. 
 
He showed his drawings of the 2001 Dust storm, August 
2003 and September 2003 apparitions. 
 
Briefly covered electronic imaging by Damian Peach and 
reminded everyone that November and December were 
the best times this year to see the planet and the talk 
ended with two drawings by Neil done in the week before 
his talk. 
 
BREAK 
 
Robin Durrant showed some pictures of M27, Moon, 
Orion, Milky Way M81 and M82, North American 
Nebula that he had taken using a digital SLR from his 
home in Brighton. 
 
Nick Quinn showed some recent pictures of Comet 
Holmes showing the scale of growth in this object over 
the last two weeks. 
 
The meeting then ended. 

 
Notices 

 

Membership Matters 
 

ubscriptions for 2007 / 2008 fell due in September. If 
your membership is not to lapse, you must renew by 

the December meeting. No renewal means that 
WASNews will not be sent to you after December. (And 
how could you live with that? – Ed.) 
 
The current rates are£16 fro full membership; £24 for 
Family Membership’ £5 for Student / Junior Membership. 
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Vacancies/Nomination 
 

Graham Boots 
 

e have opportunities to serve on our committee as 
follows: 

 
Treasurer. Our acting treasurer will give full guidance to 
the successful member to aid the transition period. 
 
Electronic Astro Imaging Section Director. This is a 
very active section which is expanding due to the popular 
growth of this still new science. 
 
Business Secretary. A nomination for this position has 
recently been received but remains open for any further 
nominations. 
 
Nomination forms are available from 
Graham Boots tel., 01903 505346 

 

New Year Social Buffet 
 

Graham Boots 
 

ew Year Social Buffet - 21st January 2008. The 
committee is treating members to this spread. 

Volunteers needed for games, quiz, raffle and other 
jovialities 
 

WAS Competition 
 

Ed Sampson 
 

ubject 
The competition is on an Image/ Photography based 

theme. The entrants are to capture or photograph anything 
in the sky with an astronomical theme. 
 
Categories 
There are 2 categories 
1 Camera and SLRs 
This will include film and digital SLRs compact digital 
and film cameras 
And just about any sort of manual use camera. 
 

2CCD and Webcams 
The second category is for Deep space CCDs or 
webcams. 
 

The Prize 
There are 2 first prizes one for each category. 
You will each get your photo on the front page of the 
WAS news 
You will each receive a £10 WH Smith prize 

You will also receive an additional prize based on your 
choice of Photography. 
The Rules 
1 The competition is not open to committee members. 
2 The Photo/Image must be on an astronomical theme and 
taken during 
the competition time. 
3 Details must be provided of the equipment used to 
capture your subject. 
4 The winners will be announced on the January social 
and the covers will follow. 
5 Only 1 image per person 
6 A minimum of 5 entrants is required for the competition 
to go ahead.  
 

Images 
You can submit your images in any form 
Photo, Print out, Slide, Digital image or even a Sketch 
 

Submit all images to Ed Sampson or e-mail them to 
star.man1@ntlworld.com 
The committee will decide on the best entrants 
The details will also be printed in the next few additions 
of WAS news 

 
Astronomical Publications 

 
Graham Boots 

 

he society annually subscribes to the following four 
organizations and receives their publications which 

are circulated free to members. Please let me know if you 
would like to go on any of the circulations lists letting me 
know which journals you would like. My telephone 
number is 01903 505346.They are Astronomy Now, Sky 
& Telescope, Society of Popular Astronomy including 
news letters and journal of the British Astronomical 
Association. 

 

Articles 
 

Christmas Quiz 
 

Brian Halls 
 

t is quite amazing that the majority of the media have 
totally ignored the recent Comet Holmes flare-up that 

has made the comet visible to anyone who knew where to 
look. The editorial in the recent (December issue) of 
Astronomy Now, bemoans the little interest that 
newspapers and television seem to have in the subject of 
astronomy and events in the sky. 
 
This is a bit surprising as many 'events' in fiction have 
their characters inspired or affected by astronomical 
events. Here is a just for fun quiz to while away the 
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boredom of the holidays, where characters from TV and 
literature come to terms with events in the sky: 
 
1) This FBI special agent, trailing a serial killer ends up in 
a strange little town, investigating the murder of a popular 
local girl. After many surreal adventures he comes face to 
face with the ultimate evil when there is a conjunction 
between Jupiter and Saturn. Name the Agent and the TV 
series. 
 
2) In the musical version of a famous novel, this 
policeman is unable to reconcile that a criminal he has 
been chasing across the decades, whose only crime was to 
steal some bread, has saved his life. He looks up towards 
the stars of the Paris skyline before throwing himself to 
his death in the Seine. Name the character and the 
musical. 
 
3) This troubled young woman was brutally assaulted by 
her uncle when a girl. Over the years, to take away the 
pain, she soothes her inner demons by looking at the 
Man-in-the-Moon. She eventually finds happiness with a 
man named Moon. Name the character and the soap-
opera. 
 
4) This popular and heart warming Christmas movie has a 
character 'lassooing' the moon to win the heart of the girl 
he loves. Later in life, things go wrong and he wishes he 
had never been born- a wish that is granted to him with 
terrifying consequences. Name the lead actor and the film. 
 
5) Franklin is an amateur astronomer whose knowledge of 
archaic English Law has simutaneously made himself 
popular and unpopular with local villagers. He meets a 
doctor friend of a famous detective. Name the doctor and 
the story in which they all appear. 
 
6) In a famous set of novels, set in period-Cornwall a 
child is born during a total-lunar eclipse. His subsequent 
dark character is blamed because of his birth under a 
'black moon.' Name the character and the novel series. 
 
7) This famous film producer/director uses a recurring 
image of meteor shooting across the sky in many of his 
films - a tribute to something that deeply affected him 
which he had witnessed as a young child. Name him. 
 
8) In this novel by a famous French author - described as 
one of the Fathers of Science Fiction - the comet Gallia 
strikes a glancing blow to Earth, taking a small piece of 
Earth and 36 of its inhabitants with it on a two year 
journey before they are returned to Earth. Name the 
author and the story. 
 

9) This fire-arms superintendent, after an argument with a 
man wielding a crow-bar, wakes up and finds himself in a 
different place and in medieval times. Because of his 
knowledge of the 'modern-world' he is branded by jealous 
rivals as a wizard and is condemned to death - he 
discovers that the day of execution is also the day of a 
total solar eclipse - he uses this knowledge to scare his 
would be executioners into sparing his life. His attempts 
to modernise his environment is undone by the power of 
the Catholic Church and the dark-side of modern 
technology. He is returned to his own time by a powerful 
magician. Name the author and the full story title. 
 
10) An intrepid young reporter, his four legged canine 
companion and an old sea dog, find their way, in two 
illustrated novelettes, on a journey to our nearest celestial 
neighbour. Name the young hero, and the two stories. 
 
 
Answers at the January Social and in the February Issue 
of WASNews.  
 

An Evening With Sir Patrick Moore  
 

Keith Peters 
 

revor Little a member of WAS had arranged an 
evening with Sir Patrick Moore at his home in Selsey.   

Having read about Sir Patrick’s almost legendary home 
for 35 five years it was an opportunity not to be missed! 
 
Sunday 25th November therefore saw around 12 intrepid 
members of  WAS travelling to darkest Selsey, and 
believe me Selsey is dark!  Without the aid of modern in 
car satellite navigation, it is likely that even now, I would 
be circumnavigating the Selsey peninsular!   Fortunately 
dark conditions could not fool the accuracy of my 
borrowed RAC GPS sat-nav.   Within 50 minutes or so 
my son James and I were walking up the pathway of Sir 
Patrick’s charming 15th Century thatched cottage.   We 
were greeted at the door by Trevor Little and a few 
minutes later we were introducing ourselves to Patrick.    
 
Sir Patrick’s hospitality is second to none.   He signed my 
book “Legends of the Stars” by, off course, Patrick Moore 
a tome read on probably 50 occasions.   Patrick had 
originally signed the book for me 35 years earlier.  What, 
the readers who know me may ask, surely Keith cannot be 
that old!  Well disappointingly no one has actually made 
that comment yet when I mention this interesting fact.  
(Oh well I will keep dropping it into conversation from 
time to time just in case!) 
 
Patrick’s study is full of memorabilia.  Books cover the 
walls, framed honorary doctorates seem to be everywhere, 
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and what appears to be a BAFTA award sits casually on a 
shelf.  Although clearly Patrick is physically somewhat 
poorly his mind is as sharp as ever.  Patrick chatted with 
members as easily as if he had known each of us for 
years.   I asked him about his co-discovery of Mare 
Orientalis, the last object to be discovered from the Earth 
on the Moon.   Expecting that Patrick had made the 
discovery from one of the many professional facilities he 
has used around the world, he was delighted to recount 
how he had actually sighted the object from his back 
garden in Selsey one night, using a 12.5 inch Newtonian. 
 
Sunday the 25th was near full moon and intermittent 
cloud obscured both it and the rising red eye of Mars.   
However, not to be put off, several members ventured 
into Patrick’s back garden to have a go with his 15” 
Newtonian.  After a few slight teething problems we 
deduced it was probably best to plug the drives in to the 
mains (we won’t go into how embarrassingly long it took 
us to come to this conclusion) and off we went.  The huge 
15” f10 proved an excellent instrument.   The fork mount 
is secured into concrete and an unusual array of weight 
lifters weights at the base of the OTA keep balance.   The 
drive system  proved very accurate and, after Ed Sampson 
had adjusted the flat correctly, the optical quality of this 
leviathan proved excellent. 
 
Ed had brought along his laptop and modified webcam.   
Within twenty minutes or so Ed had captured two files 
and processed two craters using Registax 4 and Adobe 
Photoshop.  The results were very good and we took the 
images to show Patrick who appeared genuinely 
impressed.   Patrick naturally named that crater in one!  (It 
was Patavius). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An interesting feature of the evening was watching the 
Sky at Night in Patrick’s study, with expert commentary 
on TV by Patrick, with additional expert commentary by 
Sir Patrick Moore himself!    

 
Sandwiches were served at just gone 9.00 p.m. in the 
room that “The Sky at Night” is filmed.  A fascinating 
and entertaining evening for all the WAS members 
attending.   

 
Stonehenge, the Astronomy Revealed 

 
Bert Zetter 

 
 recent article in the Times(31.10.07, Times 2, p.8)  
“The Riddle of Silbury unsolved after 4,300 years”, 

describes that massive earthwork as a “prodigious 
pimple.”  The author is a little less dismissive of 
neighbouring, contemporary Stonehenge which becomes 
a “jumbo sized sundial.”  A sundial it is not, of any 
dimension, although there is enough evidence in its lay-
out to show long and elaborate observing and recording of 
the heavenly bodies and their use in time measurement.  
There are no written records of the time to indicate its 
purpose or describe its building.  It is assumed that the 
people of that time and place had no written language.  
The astronomy has to be deduced.  Archaeoastronomy is 
an accepted field of study now.(v.”Exploring Ancient 
Skies. An Encyclopaedic Survey of Archaeoastronomy,” 
Kelley and Milone, pp.612. Springer, USA, 2005) 
Astronomy in the Ancient World was the beginning of 
science in the collection and organization of facts for 
practical use in direction finding, time measurement and 
astrology before it became the cosmology of to-day.  It is 
tempting to see human wonder at work as well as 
practical need from the earliest days as men named the 
heavenly bodies, worshipped the sun and deified their 
rulers.  
 
The first written mention of Stonehenge is not till 1129 
AD by a William of Malmesbury who asserts that “No 
one knows for what purpose it was designed.”  Folklore 
and local gossip must have created some garbled 
superstitions.  The Altar Stone in the centre of the circle 
and the Slaughter Stone at the opening and the Heel Stone 
linked with the wizard Merlin are all fanciful names 
coined in late times but there is not a shred of evidence 
for these associations.  Pepys, the distinguished 17th 
Century naval lord and diarist, who must have had some 
nodding acquaintance with astronomy, commented on the 
structures, “God knows what their use was.”   
 
The henge proper is the once open space for communal 
activities such as markets and festivals.  It is marked out 
by an earth bank and ditch about 340 feet in diameter dug 
out c.3000 BC.  There was continual building and 
development on the site for about a thousand years.  It is 
now dominated by the three still upstanding sarsen 
trilithons and the wreckage of two others and most of a 
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stone circle and its remains.  Subsidence, weathering and 
vandalism have caused the havoc.  The largest sarsen 
stands 24 feet above ground and weighs some 30 tons..  
They belong to c.2450 BC.  What is not immediately 
obvious is the elaborate bluestone structures of concentric 
rings and horseshoes built up over the centuries there.  
The Q and R holes are where bluestones once stood, each 
set numbered 1-30 on the Plan. Of the bluestones, only 
stumps still survive.  Henges with stone structures and 
astronomical alignments are a commonplace feature of 
western Europe at the time and there are noteworthy 
examples as far afield as the Orkneys, Shetland and 
Ireland on the edge of the known world.  Stonehenge is 
unique. 
 
The structures at Stonehenge are centred on the so-called 
Altar Stone.  It is a huge flat slab now recumbent but 
could have been upright at one time.  The henge has an 
opening to the NE focusing the rising sun at the summer 
solstice, the peak of the sun’s height, on the Altar Stone 
lining up with the Slaughter Stone, once upright, and the 
isolated Heel Stone as markers.  There is an obscure inner 
ring of 56 “Aubrey” holes, named after the late 17th 
Century archaeologist who first revealed them.  Their 
original positions are now marked.  Excavation shows 
that they once held wooden posts and it is surmised from 
their number that they were pointers to changing 
moonrise and so a key to solar eclipses.  Inside that   was 
the circle of 30 sarsens, originally with capstones jointed 
on and dovetailed end to end, surrounding the more 
massive horseshoe of trilithons.  It was thought at one 
time that the stones were quarried in the Preselis in south 
Wales, hauled and ferried to Stonehenge, but there is a 
strong case for treating them as glacial erratics from a 
previous Ice Age.  Throughout, the labour must have been 
intensive and disciplined to haul the great blocks into 
position, to shape, joint and erect them.  The three inner 
sides of these massive pillars were polished and 
decorated, a labour indeed of intense devotion. 
 
A striking astronomical feature is known as the Four 
Stations numbered 91-94 on the plan, post-holes, only one 
with its sarsen pillar still intact.  They form a near perfect 
rectangle 260’ by 111’ whose diagonals intersect at the 
centre and displays various astronomical alignments.  The 
short sides are parallel to the entrance and so indicate 
sunrise on the summer solstice. 
 
 Was Stonehenge a sundial or calendar?  It certainly 
reveals a knowledge of the movements of the sun and 
moon but labouring for centuries to build a megalithic 
monument simply to tell the season and the time strains 
credulity.  There are much simpler ways.  An obelisk like 
Cleopatra’s Needle on London’s Embankment will do.  
Marking the shadow soon establishes the meridian and the 

parameters of solstice and equinox.  Simple obelisk 
observations are enough to keep track of the days and 
seasons.  
 
Was Stonehenge a temple to the sun or the centre of 
religious rites to honour or propitiate the departed?  The 
whole area for several square miles is a graveyard with 
hundreds of barrows, round and long, the latter well pre-
dating the stone structures.  Many have been excavated.  
It was evidently sacred ground.  The excavations have 
revealed skeletons carefully preserved, many with an 
oxhead skull, symbolic of strength it is thought; there are 
heaps of human bones often incinerated; there are heaps 
too of animal bones, evidence of feasting; stone and bone 
tools of the age abound and give useful carbon dates; 
sexual ornaments carved from chalk are frequent, 
representing testicles, phallus and vulva.  A striking 
feature of the landscape is the so-called Great Cursus 
dating from the 4th Millennium, an earthen bank about 
two miles long raised as if to shelter the inner sanctum 
from prying eyes. 
 
There has been much speculation on what is regarded as 
the religious beliefs behind all this effort.    Recent 
archaeological work in the vicinity has revealed the 
remains of a counterpart, circular wooden structure with 
ample evidence of human occupation and use for ritual 
feasting.  It is speculated that the juxtaposition of the two 
structures conveys a spiritual message contrasting the 
immutability of the megalithic monument with the 
ephemeral in the perishable wooden buildings.  This is all 
speculation. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

We are on firmer ground with the astronomy of 
Stonehenge.  It is most unlikely that the sun and moon 
alignments are an accident.  They are design.  This skill in 
design and execution seems so incredible to some 
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observers when set against the cultural development of 
that age that they are prepared to bring in foreign experts 
to design and organize the work, probably from Egypt 
which already had at that time a sophisticated 
astronomical calendar. 
 
The Plan is taken from “A Brief History of Stonehenge.  
A Complete History and Archaeology of the World’s 
most Enigmatic Stone Circle,” Aubrey Burl, Constable 
and Robinson 2007, pp.368.  The Bibliography stretches 
to about 250 entries.  The Aubrey Holes are numbered 1 – 
56.  The other numbers are those assigned by Flinders 
Petrie, the renowned Egyptologist, who catalogued the 
stones in 1877. 
 

Mercury Encounter 
 

Colin Knappitt 
 

 radio item about the forthcoming Messenger probe 
to Mercury in 2008 drew my attention to two big 

obstacles that a craft to the planet must confront.  First is 
the need to dump a lot of the vehicle's kinetic energy if it, 
like Mariner 10 in 1974/75, is to make multiple fly-pasts 
of the planet rather than to make a single, rapid transit.  
Second is the ability to cope with the huge power of light, 
ultra-violet and infra- red radiation which will smite 
anything that close to the Sun. 
 
Mercury travels much faster in its orbit than does the 
Earth (mean orbital speeds are 47.9 and 29.8 km/s 
respectively \).  A probe moving sunwards naturally gains 
kinetic energy as it loses gravitational energy but the gain 
is much bigger than that required to match Mercury's 
orbital speed.  One way to dispose of the excess energy 
and momentum is to fire retro-rockets appropriately.  
This, though, would be prohibitively expensive in fuel 
and, indeed, unnecessary since the technique of "gravity 
assist" can be deployed.  We are used to hearing about 
boosts in speed/momentum/energy given from planets to 
passing space craft heading outwards from the Sun.  
Momentum is exchanged between the two bodies with the 
gain for the craft matching the loss for the planet.  I am 
always deeply impressed by the successful application of 
fiendishly difficult celestial mechanics time and again to 
engineer a required change of velocity for a probe.  The 
"gravity assist" technique can also, though, be applied in 
reverse to cut a craft's speed: the craft loses momentum 
and the planet gains an equal amount.  Perhaps the 
process ought then to be called "gravity hinder".  (In any 
case, it ought to be “gravity assistance”). For Mariner 10, 
a fly-past of Venus and the first fly-past of Mercury 
brought about the required velocity change. 
 

Mariner 10 was, in fact, cleverly placed in a highly 
elliptical, Sun-centred orbit with a mean orbital speed, I. 
calculate, of 31.4 km/s and circling the Sun once in 176 
Earth days, twice the period of Mercury. By applying 
Kepler's third law, you can show that the ellipse has a 
major axis of about 1.22 astronomical units.  A little more 
information gives the eccentricity at about 0.77 and the 
minor axis at 0.78 A.U. Although Mariner's instruments 
finished their operational lives after the third fly-past in 
1975, the craft continues to make a rendezvous with the 
planet every 176 days or two Mercurian years. 
 
At the Earth's distance from the Sun, each square metre of 
area receives perpendicularly about 1.37 kilowatts of 
power, mostly in the form of light, U.V. and I.R. 
radiation.  This is a little less than one and a half bars of 
an electric fire and is called the Solar Constant. By my 
calculation, at the distance of Venus from the Sun, this 
has risen to 2.62 kW/m2.  For Mercury at aphelion 
(maximum sun distance) the figure jumps to 6.28 kW/m2 
and for perihelion (closest approach) is a huge 14.5 
kW/m2.  The Mariner 10 orbit contrived to meet Mercury 
always at its aphelion position, thereby minimising the 
radiation assault.  (For the record, Jupiter receives 0.05 
kW/m2 and Neptune a paltry 0.0015 kW/m2, about one 
thousandth that at the Earth's distance from the Sun.)  
 
How can a probe cope with high levels of light, UV and 
I.R. without frying?  Obviously, you try to reflect as much 
radiation as possible and you try to minimise the area of 
exposure; radiation that is not absorbed will not heat up 
the craft.  Rotation of the craft into its shadow side will 
prevent one side receiving an unrelieved blasting.  
Refrigeration from the evaporation of liquefied gases is a 
technique with a more limited lifetime.  When the 
refrigerant has gone, no more cooling.  
 
Heavy as the radiation exposure is at Mercury it is as 
nothing com pared with that at, say, 10 million km from 
the photosphere of the Sun: more than 300 kW/m2!  Yet 
this is the distance, if I recall correctly, that an American 
space craft designer said was possible to reach 
successfully with a craft contained in an asymmetrical, 
cone like shroud. The pencil-like shape would minimise 
the radiation. Falling on the probe provided it maintained 
its orientation to wards the Sun. That radiation would then 
be spread over a large area through a narrow angling, 
keeping the power per cm2 within bounds.  So far as I 
know, NASA has no current plans to build such a probe. 
 
Finally, it occurs to me to work out the power being 
radiated from each square metre of the photosphere, the 
Sun's visible “surface”. The answer is about 66 
megawatts, enough to power two Concorde’s flying at 
twice the speed of sound. 

�
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WAS Ad 
 

Sussex Astronomy Centre 
 

or all your astronomy needs 
Meade, Celestron, SkyWatcher, Tal Telescopes 

Large range of accessories, software, books etc 
16 Mulberry Lane 
Goring by sea 
Worthing, West Sussex. 
Telephone 01903-247317 
Email worthingastronomy@tiscali.co.uk 
Web Site. www.sussex-astronomy-centre.co.uk 
Ask for Paul Farmer (Club Member) 

 

What’s on the Box 
 

Tuesday 18th December 2007 
 

 
 

21.00 – 22.00: Earth: The Power of the Planet �
are Earth. Episode 5. Geography series with Dr Iain 
Stewart. Our planet is unique within the solar system. 

Four-and-a-half billion years ago it had a 'twin' named 
Theia which was absorbed into the Earth, increasing its 
gravity and allowing it to form an atmosphere. Iain travels 
to Meteor Crater in Arizona to explore the atmosphere's 
role in protecting us from bombardment by meteorites. 
Life on earth only prospers because it is provided with 
right amount of heat from the sun.  
�

WAS News News�
 

Shock as UK withdraws from Gemini 
Observatory 

 
Keith Cooper - Astronomy Now 

 
he Science and Technology Facilities Council, STFC, 
shocked the UK's professional astronomy community 

on November 15 with their sudden decision to pull out of 
partnership with the two eight-metre Gemini Telescopes 
that make up the Gemini Observatory. "It would move us 
from the first division to the second division," in terms of 
astronomy research, according to Professor Michael 
Rowan-Robinson, President of the Royal Astronomical 
Society (RAS).  
 
The two Gemini optical telescopes are placed in each 
hemisphere. The Gemini South telescope is located 9,000 
feet above sea leave at the top of a mountain called Cerro 
Pachon in the Chilean Andes. On the other hand, the 
Frederick C Gillett Gemini North Telescope is 14,000 feet 
above sea level at the top of the dormant volcano Mauna 
Kea in Hawaii. The UK has been an active partner in Gemini 

since the inception of the telescopes, which saw 'first-light' 
respectively in 1999 and 2000. The UK invested £35 million 
in building the telescopes, and have a 23 percent stake 
overall.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In a statement issued by STFC, the reason for the withdrawal 
from Gemini is a reaction to the shortfall of £80 million in 
STFC's budget, announced recently by the Treasury's 
Comprehensive Spending Review. "In the current financial 
climate this is one of a range of measures that has become 
necessary in order to invest in what STFC considers its 
highest priority programmes, including other areas of 
ground-based astronomy," said the statement. "Our aim will 
be to achieve withdrawal in a way that minimises damage to 
our longstanding partnership and the impact on the 
Observatory, its programme and the UK research 
community."  
 
However, that is not the way that the UK astronomy 
community sees it. Currently Britain has access to six eight-
metre class telescopes; five in Chile in the Southern 
Hemisphere including the four at the European Southern 
Observatory's Very Large Telescope and Gemini South, and 
just one in the Northern Hemisphere - Gemini North.  
 
"The RAS' position is that one can argue that cutting the 
access from five Southern Hemisphere telescopes to four 
isn't a catastrophe," says Rowan-Robinson. "But in the north 
it is very serious because Gemini North is the only eight-
metre telescope we have access to there. We have a strong 
involvement in various space missions such as the Spitzer 
Space Telescope, XMM-Newton and the Chandra X-ray 
Observatory, and next year we are strongly involved in two 
sub-millimetre wavelength missions, Herschel and Planck. 
Those missions are going to study the whole sky and the 
objects that they find can be anywhere on the sky and we 
need to be able to follow them up in both hemispheres. So 
we think it would be a very serious mistake to abandon 
Gemini North. It is unthinkable really."  




�

�

�
Dome of the Gemini North telescope at sunset. Copyright 1999, 
Neelon Crawford - Polar Fine Arts, courtesy of Gemini 
Observatory and National Science Foundation 
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The move threatens to remove Britain from the forefront 
of astronomical research. According to Rowan-Robinson, 
who has co-authored a letter to The Guardian in response 
to this shock decision, the UK is "the most successful 
astronomy nation after the United States. We work in all 
areas of astronomy and have a very high level of impact 
in terms of citations." But other European countries are 
taking steps forward, with Italy and Germany negotiating 
to become partners in Gemini North and Spain building 
their own ten-metre telescope, the Grand Tucan.  
What has upset UK astronomers has been the lack of 
consultation over the decision. "We haven't found any 
evidence of consultation," says Rowan-Robinson. "We 
now need to find out how this happened because basically 
the way science decisions and strategic decisions are 
made in research councils like STFC is that they are 
meant to be done after peer-review and consultation. We 
normally think we are involved in these kinds of 
decisions. I spoke to STFC only last week about the 
implications of the Comprehensive Spending Review and 
no mention was made of this plan."  
 
And this may not be the end of the cutbacks. The UK 
pays £4 million per year in running costs towards Gemini, 
so obviously this won't be enough to make up STFC's £80 
million shortfall. Rowan-Robinson agrees. "I don't think it 
will be a one-off. There will be other cuts."  
 

It is hoped that STFC can be convinced to change their 
mind and negotiate continued access to Gemini North, 
depending upon whether Gemini's other partners (the 
USA, Canada, Chile, Australia, Brazil and Argentina) 
agree to it.  
 
"I guess we would also be looking to the Government to 
compensate STFC for their problems and arguing that 
they shouldn't fall on the astronomy programme," says 
Rowan-Robinson.  
 
STFC declined to comment beyond their statement until 
after a meeting of the Council on 21 November.  
 
For more information about the Gemini Telescopes, 
visit http://gemini.edu/home.php.  
 
To see STFC's statement in full, go to 
http://www.scitech.ac.uk/About/Strat/Council/gemini.as
px  
 
To read the RAS' response, see 
http://www.ras.org.uk/index.php?option=com_content
&task=view&id=1355&Itemid=2  
 
Finally, to read the letter from UK astronomers to The 
Guardian in response to the decision, visit 
http://www.guardian.co.uk/letters/story/0,,2212018,00.
html 
 

The Last Word 
 

Ed. 
 

as your conscience been bothering you?  
Have you thought there was something you should 

have done…..? 
Well worry no more! 
 
Simply detach the coupon below and place it in a 
prominent position on your bureau or with your ledger. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� �

The Gemini Observatory at work. A colour composite adaptive optics image of 
the planetary nebula M2-9 using the ALTAIR adaptive optics system on Gemini 
North 

 
 

Free Cut out and Keep New Years 
Resolution Coupon. 

 
My Resolution this Year is to write 

a lovely article for WASNews. 
 

I know I will then sleep better. 

�

�

�
 

�
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All meeting (bold) are held on the 3rd Monday of every month 
(except August when we normally have a bar-b-que at a 
member's home) at Emmanuel United Reform Church Hall on 
the corner of Heene Road and St., Michael's Road, Worthing 
beginning 7.30 p.m. Meetings include the latest  astronomical 
work, reports and images by members. For further details 
contact us by Internet at www.was.org.uk or email 
chairman@was.org.uk 
 

President  
 

Graham L. Boots 
 

Tel / Fax: 01903 505346 
 

 

Executive Committee 
 

Chairman: Paul Farmer 
 

Tel: 01903 247317 (daytime)  
Email: worthingastronomy@tiscali.co.uk 
 

Vice-Chairman: Alan Ollive 
 

Tel: 01903 01903 262693 & 07786632788 (Mobile) 
Email: a.ollive@ntlworld.com 

 
Business Secretary: Vacant 

�

Meeting Secretary: Graham Boots 
 

Tel / Fax: 01903 505346 
Email: gboots@sky.com 
 

Membership Secretary: Peter Atkinson 
 

Tel: 01903 690943 
Email: pdatkinson@tesco.net 
 

Treasurer: Vacant 
 

 

Note to Contributors 
 

Contributions & Correspondence for the January issue of 
WAS NEWS should be with the Editor by the end of the 
first full week of that month. All material for�inclusion 
should be sent to the Editor. 
����

������������������������������������� ���
61 Stirling Court Road,  
Burgess Hill 
West Sussex 
RH15 0PS 
Tel: (01444) 239205 
Email: wasnews@tiscali.co.uk or wasnews@was.org.uk 
 
 
 

 

Diary 
 

17th December 2007 Nuclear Fusion: The Sun’s 
Power on Earth – Jim Swift Crawley Astronomical 
Society. 
 
28th December 2007 Evening with Trevor Little at the 
Observatory 
 
1st December 2007  40th Anniversary Meeting the 
Webb Deep Sky Society at the Institute of Astronomy 
Cambridge. 10.30 to 17.30. Doors open 9.30. Many 
lectures and probably a tour of the telescopes at lunch 
time. All Welcome. Contact Graham Boots for details. 
 
12th January 2008  Back to Basics BAA Workshop 
Something for most practical observers.10.00 to 17.30 
Clanfield Memorial Hall, Clanfield just north of 
Portsmouth 
 
19th January 2008 SAGAS Meeting . Local 
Astronomical Societies Business. South Downs 
Planetarium Chichester. 2.00pm All Welcome 
 
21st January 2008 New Year Social Buffet. The 
Committee is treating member's to this spread also 
games, quiz, raffle and other jovialities. Plus 
member's observing contributions 
 
18th February 2008  Astro Photography - Making 
Every Photon Count - Steve Richards 
 
17th March 2008 Stars: Origin and Evolution –
Dr Serena Viti Department of Physics and Astronomy 
University College London 

 
21st April 2008 Member's Evening - Results of 
their work and short talks reflecting  their own 
special interests in various branches of astronomy 

 


