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The front page of asmal booklet written in 1951 by Arthur C. Clarke who inspired
awhole generation of space enthusasts and accuratdly foretold so many of the technical
leaps which space technology brought into the 21% century



Editorial

9" June meeting :

“Remotely Operated Telescopes’ by Dr John McCue, FRAS, Honorary Vice-President of
CaDAS.

John introduced the Society to the Remote Telescope work he conducts at the
Panetarium for school groups. Having a privileged access to telescopes in Cdifornia,
Hawaii, Chile, and soon Audraia and Arizona, he has grandly extended the resources of
the Planetarium. His skilled use of imaging and processng software not only dlows the
cagpturing of pretty (but amazing) pictures for the schools, he adso uses his immense
agronomica ahilities to cdculate the size, distance and content of the objects he captures
as part of hisown research interests.

There will be a summer bresk in Society mestings until the next meeting in September
2006. The Secretary, Nell Haggath, will advise the 2006/2007 meeting schedule of
speakers.

The Society Library — located a the Planetarium — has anew copy of “ The Canopus
Encyclopedia of Astronomy”. A superb book donated by the publisher to the Society.

Y ou can have your own copy for £25 if two or more CaDAS members place an order via
the Society Treasurer lan Miles. Why not pop into the Planetarium to view the book and
obtain contact details for 1an. This excellent book is reviewed further on in the newdetter
by Alex Menarry.

Lettersto the Editor :

Any new observations, any comments on locad or internationd astronomy, anything you
want to share with your fellow members?

Recent double star observations from Mike Gregory.
Dear Editor.

0.S. 11/06 — Wednesday, May 31% 2006 — Twice in consecutive daysl At 2245 it was
much clearer than last night and pleasanter too. However, by the time | was kitted up and
outsde there were ominous sgns of thin coud forming. But both Vega and Arcturus
were shining brightly so | thought here was an opportunity to set up the Sky Wizard as an
ad to finding 20 Draco. This | accomplished quite well even though | did not polar dign
to any great accuracy. Usng the RA/DEC mode on the Sky Wizard, | found two
candidates immediately for 19 Draco and 20 Draco as the cloud was thickening. Story of
my life? Looking up 20 Draco in the Sky Wizard catadogue, | find that it was number
589, s0 | used the Find mode and was directed to the same position. So it looks as though




I managed OK though conditions continued to worsen and just after 2400 BST | decided
to retire for the night. As | did so, a massve roaring noise from the north then a yelow
glow in the ky. Sounded like a pressure vave blowing off!

Looking up 19 & 20 Draco on Redshift 5.1, the magnitude of 19 Draco is given as 4.89
and 20 Draco is given as a wide companion of 19 Draco & 6 arc minutes seperation.
However, 20 Draco is a proven binary paring in its own right with a separation of 1.13 to
1.14 arc seconds depending whose catdogue we use and with dmost equa magnitudes of
7.04 and 7.27. Even on a night of good seeing it will be a tough tes for my 120mm
refractor but | will persevere!

As to the noise | heard, agpparently it was a mgor lesk of ammonia, hydrogen and
nitrogen gasses at Terra Nitrogen(UK) Ltd on the old Billingham ste!

0.S. 012/06 — Friday, June 2'® 2006 — Not a good morning for me but improving as the
day went on. An hour dtting in the Sun at the South Gare early in the evening probably
helped. By dusk it was looking decidedly hazy but | set the refractor up on the rear lawvn
at about 23.00 BST and used Deneb and Arcturus to aign the dectronic setting circles. In
this | was margindly out but it was near enough to find 19 and 20 Draco. However, no
definite luck with the latter though | thought | could see it as a double a times.
Conditions were, as usual, againgt such observing, 20 Draco being classed as a “double
da chalenge’ for a 102mm refractor. Every time | look up from the eyepiece | see
unwanted light shining nearby so my eyes cannot ever become “dark adapted’. This is
just one of the perils of observing in suburban Middlesbrough. As far as 20 Draco goes, |
must be honest and say “I will have to try again on another night”!

Yelow and turquoise Albireo looked pretty good. So did ‘little Albireo’, actudly Struve
3053 in Cassiopela, dimmer and with only 50% the separation of the red Albireo, but
with smilar colours. For some unknown reason, Struve 3053 does not figure much in the
ligt of colourful pairs.

Over in the west, where seeing conditions appeared a bit better, Cor Caroli looked crisp
and bright. In this area | ds0 had a go a 78 Uma but definitely no success here. As the
Pittsburgh Amateur Astronomers needed x400 with their 11" refractor to clearly separate
78 Uma perhaps | can be excused. And, though | was not accurately polar digned, | was
just able to see the dim companion of Polaris near to the edge of my 12.4mm .Plosd



Arthur C. Clarke —an inspir ation.

The following article puts together some early images from Arthur C. Clarke’s 1951
book, “ The Exploration of Space” supplied by John Crowther and a biography of Arthur
C. Clarke from Wikipedia.

As a youngster | wasinspired by Arthur C. Clarke’ s writings, mainly with hisDan Dare
episodes in the wonderful Eagle comic and then with his many articlesin the technical
radio press then followed by his books, both fiction and non-fiction .

Clarke was a man of many quotes — thisis my favourite :-

"For every expert there is aways an equd and opposite expert.” - Editor.

Lunar type gpaceship Spaceships refueling in free orbit High dtitude
man-carrying rocket

The Spaceship on the Moon The Space gtation Building a Space dtation



Moon explorersin their Spacesuits

Bioar: -

Arthur C. Clarke was born in Minehead in Somerset, England, and as a boy enjoyed
dagazing and enthusaedicdly reed old American scence-fiction magazines (pulp
magazines, many of which made ther way to England as bdlag in ships). After
secondary school, and sudying a Richard Huish College, Taunton he was unable to
afford a universty education and consequently acquired a job as an auditor in the
pensions section of the Board of Education.

During the Second World War, he served in the Royd Air Force as a radar specidist and
was involved in the early waning radar defense sysem which contributed to the RAF's
success during the Battle of Britain. He retired in the rank of Hight Lieutenant. After the
war, he obtaned a fird cass degree in mathematics and physcs a King's College
London.

His most important contribution may be the idea that geodtaionary satelites would be
ided tdecommunications relays. He proposed this concept in a paper titled "Extra-
Teredrid Redays - Can Rocket Stations Give Worldwide Radio Coverage?’, published
in Wireless World in October 1945. The geodtationary orbit is now sometimes known as
the Clarke orbit in his honour. However, it is not clear that his article was actudly the
ingoiration for modern tdecommunications satelites. John R. Pierce of Bdl Labs,
arived a the idea independently in 1954, and he was actudly involved in the Echo
sadlite and Teldar projects. However, Pierce sated that the idea was "in the ar" a the
time and certain to be developed regardiess of Clarkes publication. Nevertheless, Clarke
described the idea so thoroughly that patents on the concept have been denied on the
groundsof prior art.

Clakes firs professond sde was in 1946 to Astounding Science Fiction, the dill
memorable short story "Rescue Party”. Along with his writing, Clarke worked briefly as
Assgant Editor of Science Abstracts (1949) before devoting himsdf to writing full-time
from 1951. Clarke aso contributed to the Dan Dare saries and his firg three published
novels were for a juvenile audience. He has been charman of the British Interplanetary
Society and a member of the Underwater Explorers Club. In 1951, he wrote "The
Senting” for a BBC competition. Though the story was rgected, it changed the course of
Clarke's career. Not only the basis for 2001, The Sntind introduced a more mystical and



cosmic eement to Clarkes work. Many of Clarke's later works feature a technologicaly
advanced but prgjudiced mankind being confronted by a superior dien intelligence. In the
cases of The City and the Sars, Childhood's End, and the 2001 series, this encounter
produces a conceptua breakthrough that accelerates humanity into the next stage of its
evolution.

He has lived in Sii Lanka snce 1956, immigrating when t was dill cdled Ceylon, firg in
Unawauna on the south coast, and then in Colombo. This inspired the locae for his
novel The Fountains of Paradise, in which he describes a space eevator. This, he figures,
will ultimately be his legacy, more 0 than geodaionary satellites, once space eevators
make space shuttles obsolete.

Following the release of 2001, Clarke became much in demand as a commentator on
stience and technology, especidly at the time of the Apollo space program. The fame of
2001 was enough to get the Command Module of the Apollo 13 craft named "Odyssey".

He signed a three-book publishing ded, a record for a science fiction writer. The first of
the three was Rendezvous with Ramain 1973, which won him dl the main genre avards
and has spawned sequels that, dong with the 2001 series, formed the backbone of
Clarke'slater career.

Clake is dso wdl known to many for his tdevison programmes Arthur C. Clarke's
Mysterious World (1981) and Arthur C. Clarke's World of Srange Powers (1984).

In 1986, Clarke provided a grant to fund the prize money (initidly £1,000) for the Arthur
C. Clarke Award for the best science fiction novel published in Britain in the previous
year. In 2001 the prize was increased to £2001, and its value now matches the year (eg.,
£2005in 2005).

In 1988, he was diagnosed with post-polio syndrome and has since needed to use a
whedchair.

Clarke was knighted in 2000. Clarke's hedth did not dlow him to travel to London to
receive the honour persondly from the Queen so the UK High Commissoner to Si
Lanka awarded him thetitle of Knight Bachelor at a ceremony in Colombo.

He is currently the Honoray Board Chair of the Ingtitute for Cooperation in Space,
founded by Carol Rosin and on the Board of Governors of the National Space Society, a
space advocacy organization origindly founded by Dr. Wernher von Braun.

He was the firsd Chancdlor of the Internationd Space Universty, sarving from 1989 to
2004, and Chancdllor of Moratuwa University, Sri Lanka, from 1979 to 2002.

In 2005 he lent his name to the inaugura Sir Arthur Clarke Awards - dubbed "the Oscars
for Space'. His brother attended the awards ceremony, and presented an award specidly
chosen by Arthur. On 14 November 2005 Sri Lanka awarded Arthur C. Clarke its highest
cvilian avard, the Lankabhimanaya (Pride of Lanka) award, for his contributions to
science and technology and his commitment to his adopted country.



Book Revieaw —* The Canopus Encyclopedia of Astronomy”

Edited by Paul Murdin and Margaret Penston
Reviewed by Alex Menarry

Our secretary, Neil, Haggath, was sent this book by the publishers, Canopus, with
an offer to reduce the £40 sdlling price to £25 for members. It is “approved by the Roya
Adtronomical Society” and contains “a synthess of reports from 800 of the world's
leading astronomers’. 1t was published in 2004.

How does one review such a lage format, 470-page, glossy, coffee-table
production? You can't just read through it, novel-likel Wel, I'll tdl you whet | did. |
turned over every page, trying to absorb an overdl impresson of the content and
presentation.  The title tells you something of the structure.  1t's an encyclopedia, defined
in the dictionaries as “a literary work, giving information on dl branches of knowledge or
of one subject, usudly aranged dphabeticaly”. So you will find each sdected topic
arranged in an order easy to find.

Not sure of the difference between an encyclopedia (one encyclopedium?) and a
dictionary, | turned up my Oxford Dictionary of Astronomy, by lan Ridpath, to compare
content. The difference in presentation between the two is stark. The Oxford Dictionary
is in black and white with small diagrams and close, smple fonts, printed on basc paper.
The Canopus Encyclopedia is very beautifully presented, on glossy paper, with wel
chosen and interesting fonts. The illudrations are lavish — there is a least one colour
picture illugtrating the adjacent topic, on every page. The pictures ae sometimes quite
gunning.

Scattered throughout the book are “yelow pages’, which are an expostion of
how to observe the objects being described nearby. These pages are a very good idea,
usefully introducing how to dart observing. This being the “age of the web’, one can
follow up the introduction by doing a google on the topic, too.

Comparing the content of the Oxford and the Canopus, as one might expect, the
Encyclopedia’s editors have had to leave out a number of topics, which are covered in the
Dictionary. Whether the exchange of content for presentation is worth it is a persond
decison. However, there is only about 10% ‘lost’ and the presentation redly is superb.
How do editors decide what to incdude and exclude from a publication like this? An
impossible task, it ssems.  The technica level of the entries must have been discussed a
some length. There are no maths equations or complex technical discussons to be found
here. No doubt the publishers applied the “one equation equals a loss in sdes of 10%”
rule for a‘popular’ book.

| looked in detail a a few topics that intereted me — variable sars and eclipsng
binariesamong them - and found they were a good introduction to the subject.



Is the book worth £25? Well, it was first published at £40, so there is a substantial
reduction. The copy | looked at had been stored somewhere for two years or so but

looked in good condition. It doesn’t smell musty or anything. If you are a compulsive
collector of astronomy books for your library shelves, | would say buy one. | am

serioudly considering doing so — when | can negotiate £25 from the Financial
Controller.

The Amazing and Enduring Mars Rovers

fromS& T

May 12, 2006 | The longevity of NASA's Mas Exploration Rovers Spirit and
Opportunity, is becoming the stuff of legend. Misson scientits had hoped that the
wheeled robats would each last 90 sols (Martian days) on the surface and perhaps drive
as far as 600 meters (2,000 feet). As of early May, both rovers had passed the 800-sol
mark; Spirit had traveled 6.8 kilometers (4.2 miles) and Opportunity 7.5 km. Combined,
the twin craft have shot more than 150,000 images and andyzed many dozens of rocks.
Mogt importantly, the rovers, reporting from opposte sides of the planet, have confirmed
suspicions that ancient Mars was indeed wet.

The rovers are showing their age, however. Spirit's right front whed has seized up
completely, and as the rover limps backward across the landscape, it carves a deep trench
in its wake. Mohbility is typicdly limited to less than 10 meters a day. Opportunity's
ingrument arm has a baky shoulder pint, and engineers have had to develop a new way
to andlyze rocks with alimited range of arm mation.

Recently Spirit, a a lditude of 15° south, spent many days hobbling to a sunny spot for
the long, cold winter. Because the Martian southern hemisphere is tipped away from the
Sun, when the Red Planet is near the far point of its eccentric orbit, only 70% as much
aunlight fdls on the rover's sola cdls in winter as in summer. To consarve precious
energy, the rover team has parked the craft on a 10° dope facing the Sun. "Were
probably going to St there for the Martian winter,” says panoramic camera lead scientist
Jm Bdl (Condl Universty). "Were bascdly acting like a lander for the next sx
months” While Spirit huddies for warmth, the team plans to andyze reachable rock and
s0il targets in great detail, monitor the atmosphere, and shoot an enormous 360° mosaic
using dl of the camerasfilters.

Meanwhile, since Opportunity is driving in Meridiani Planum, cdose to the equator, it
recaives more sunlight and has no need to find dopes to perch up againgt in order to
survive. With its six good whedls, the rover traversang up to 50 meters per day toward
Victoria crater. As of early May the 800-meter-wide depresson was only 1.3 km away.
Arrivd is expected sometime in June or July. Once there, the rover will spend the winter



scouting around the edge and looking for rock outcrops to examine. Controllers may even
plot apath ingde for next summer.

But how long will the rovers survive? Right now there is no red answer. By winter's end
they will have lived 10 times longer than ther "expiraion dates” "We are heading into
our second Martian winter and we think well survive" says Bel. The science team is
resgned that someday a criticd part will bresk on each rover and both will fdl slent.

"But until that heppens we are going to just keep driving until the wheds fdl off," says
Bell.

Alien Civilisations —How many arethere?

from Michad Roe

The question of Alien Civilisations in our gdaxy has simulated the brains of the greastest
genius's of humanity without an answer, though our imagination has crested dl kinds of
drange diens. The SETI, or Search For Extra Teredrial Intdligence usng radio
telescopes and recently laser detection has produced nothing gpart from an isolated signd
in 1972 tha was probably a sgnd of terrestrid origin. I'm going to tdl you why, the
truth is out there even though people may not likeit.

Firg a fact. About 15 dars a year on average have been born in our Milky Way gdaxy
over its lifetime. This means an absolute maximum of 15 new separate civilisations could
appear every year. | don't think more than one planet per star system could produce a
cvilisation. But many gsars are just not right for producing life on their planets, being too
short lived or undable and those Ieft are likely to have planets unsuitable for life due to
Sze, composition or temperature, often al three or more reasons.

And those planets that do manage to produce life don't al produce intdligent life. Our
own example, Earth, took three thousand million years to get from one-cdled life to
anything more complicated — many worlds throughout the Gaaxy could be stuck at this
dage. Also life evolves in millions of different ways on Eath, only humans have
developed a red civilisation with eectronics, space travel and much ese. Other worlds
could be teeming with dien cregtures that have only, say, the intelligence of a mouse or a
bestle.

So only a few civilisations are likely to arise. | guessed in a previous aticle that only one
cvilisstion would ever appear in a million dar/planet systems 200,000 civilisations
would appear in the Gaaxy, or perhaps one new civilisation would appear on average in
the Galaxy every 13,000 years.

Now the find question, how long does a civilisation last? Specificaly, how many years
does a civilisation last beyond its development of space travel and radio telescopes. Our



own example on Earth is about 50 years so0 far. But with a rapidly increasing population,
preeently sx and hdf thousand million inhabitants increesng a eghty five million a
year and with only a finite amount of resources on the planet | anticipate our avilistion
only lasting another 50 to 100 years.

Posshly some civilisstions out in the Gdaxy may be more careful and dable, possbly
lagting thousands of years, others may destroy themsdves with nuclear war within a
decade or less of their discovery of nuclear wegpons. But even assuming an average of a
thousand years ... wdl, that works out on average a a 1 in 13 chance of a civilisation in
the Milky Way gdaxy a any one time. At this time | suggest there is only one
civilisation, we are dl members of it on planet Earth.

| did say the answer may not be popular. We have been raised on Science Fiction books
and TV, showing us hordes of diens, mosly nesty vicious ones but these exig in human
imagination and the Universeisjudt asit is, not how we warnt it to be, sorry!

Actudly my estimate could be too high, we just don't know. It is only a few years since
we first detected planets orbiting other stars. | remember over 20 years ago a former
member of CaDAS, Aligar Lovett, told me about a science fiction book where nothing
more advanced than grass existed in the rest of our galaxy, perhaps this book was closer
to the truth than | redlised.

For anyone who believes my conclusions are too pessmigtic, they are! But think!

As | have sad, no genuine signds from an interstdlar intelligence has been detected
despite decades of searching. Not just that, no interstellar spacecraft have been seen
(space crockery doesn't count), or any large artifacts or structures have been observed on
the surfaces of the Moon or smilar worlds where there islittle surface erosion.

A stientig, Enrico Fermi, once sad “if highly advanced civilistions exis in our gaaxy
where are they?” He believed some could colonise the whole gdaxy in a few million
years, yet nothing our great telescopes and spacecraft have seen indicates advanced
artificia technology in space.

Once our own civilisation was predicted to achieve great things and last many centuries
but the worship of economic growth and the continued population growth has destroyed
any chance of this Look a the media, especidly tdevison, once a medium for educating
people as wdl as providing entertainment, has deteriorated to over-emotiond drama and
rather dlly factud programmes - inteligence is not encouraged. If this can happen to one
civilisgtion it can certainly happen to others.

It is likdy tha civilisstions are rare throughout the Universe, | don't think we are unique
except in the Milky Way, but dl dvilisations are short lived and none are advanced
enough to colonise agaaxy.

So there is the answer, there is only one civilisation in the Milky Way gdaxy, ours — and
it issadly on the wane.
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The Cloud bands and Storms of Jupiter

The bands of dark and light clouds on Jupiter are a distinctive feature of its atmosphere.

In fact, they represent regions of varying pressure; the light bands are high-pressure
'zones, and the dark bands are low- pressure 'belts. Jupiter has such afast rotation rate (of
only 9 h 55 min) that the zones and belts are Stretched around the planet, forming the
bands. The diagram below illustrates the bands and their names. (Based on adiagram by
McLédlan, 1999.) Through most telescopes the observer sees an inverted image, so the
northern belts and zones would appear to be in the southern hemisphere, and vice versa.

North polar region
—North-north temperate zone
—North-north temperate belt
. “North temperate zone
temperate belt
tropical zone
egquatorial belt

Equatorial zone

South eguatorial helt
South tropical zone
south temperate belt
—  r3puth temperate zone
5 -south temperate belt
-south temperate zone
polar region

Jupiter's proximity to the Sun, compared to the distances of the other gas giants, means
that agreat ded of turbulence occurs within the zones and belts. Consequently, they are
never S0 clearly defined relative to each other asin the diagram above -

Iy
vemter wnpour af
fawrar aftitule

(courtesy of “ Universe, The Definitive Visual Guide, pub. Dorling Kindersley.)
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As one might guess from looking &t the photos we have of it, Jupiter isavery active
planet. Many stormsrage dl over its surface, the most famous being the 'Great Red Spot'.
Thisisagigantic rotating scorm, wider than 3 'Earth diameters. It is highly complex and
moves in agenerdly ant- dockwise direction. It is known to have existed for at least 100
years.

Jupiter’ s amaosphere is dominated by hydrogen (89.8%) with the rest made up of helium
and traces of methane, anmonia, weter, ethane, acetylene, and propane. It isthe mixing
of gassesthat gives rise to the different coloured clouds we can observe in the upper
amosphere.

The temperature of the atmosphere increases towards the planet’ sinterior. Different gases
condense at different temperatures so different types of clouds form at specific atitudes.
Simultaneoudy, the gasin Jupiter’ s equatorid region is heated directly by the Sun which
causes this gas to rise and move towards the polar regions. Cooler gas flows from the
polar regions at alower dtitude to take its place thereby creating alarge hemisphere-wide
circulation cell.

Due to the very rapid rotation of the planet aforce known as the Coriolis Effect deflects
the north-south flow into an east-west flow which splits the large circulation cdll into
many smdler cdls of risng and faling gas. These are seen on Jupiter’s surface as
dternating bands of colour — the white bands of cool risng gas cdled zones, the red-
brown bands of warmer faling gas cdled bdlts. This can beillugtrated in the following
diagram:

Overdl Jupiter looks yellow, but you can notice alot of different coloured festures on the
surface. These are caused by different types of molecules plus a stormy atmosphere. The
Jovian core isthought to be a bit rocky, but mostly Hydrogen in ametallic form. Then
comes an atmosphere of 90% Hydrogen and 10% Helium. The surface, alayer with a
relative thickness smaller than an apple ped, is made up of other dementsthat give
Jupiter its colour. The additiona white colours are caused by ammonium (NH3) in the
highest parts of the atmosphere (ammonium stinks). The orange and brown colours come
from a mixture of NH3 and H2S, the stuff that smells like rotten eggs. Further H20
(water) gives some more colour to Jupiter.

These colours can be seen as large bands pardld to the equator. Between these bands you
can e alot of ovas, they are thousands of whirlwinds, with the red spot the largest of
them all. These turbulences are caused by the outflow of warmth caused by contraction of
the planet. The turbulences themsdv es cause the cloud bands to rotate around Jupiter.

The smdl turbulences can last up to afew years, but the red spot has been present for
centuries.

If you closdly examine the white zones between the belts you can sometimes see curving
dark wigps called festoons. These are stregks of swirling gasesintermixing ragpidly in the
turbulent equatorid zones of Jupiter. When observing Jupiter it isworth considering
using filters to enhance the contrast between dark and light regions, for example: yelow-
green: brings out fine detail in cloud belts orange: accentuates bdlts; light green:
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accentuates red features (GRS) ; light blue: enhances white features and details in orange
and purple belts.

Note that filters are not magical devices. Filters don’t make things ‘ appear’, they only
enhance them by blocking wavelengths of other features to make them stand out. Spend
time a the eyepiece to dlow your eye to detect the different details. Y ou can find
additiond filter using tips at http:/Aww.lumicon.com/filterspec.htm

The CaDAS new Meade 10 inch GPS Teescope

from the Editor

John McCue announced at the June CaDAS mesting the Society now has a new fully

automated 10 inch Meade LX200 teescope for use in the WWP Observetory. The

telescope was purchased with funds donated from the locd chapter of the Inditute of

Measurement and Control and the Ropner Trust. Below is the Meade spec. for this
telescope.

Telescope GPS alignment is accomplished automatically
using sgnds from the Globd Positioning System (GPS), a
satellite system that enables extremdy precise communication
to the telescope of the observer”s latitude and longitude, as
well aslocd time. Integrated true-level and North electronic
sensors in combination with a 16-channel GPS receiver located
in the left-hand fork arm result in accurate telescope dignment
to the sky at the touch of a button: Just pressthe ENTER
button on the Autostar 11 hand controller and watch asthe
telescope measures level, points North, and dews at 8°/sec. to
itsfirgt dignment star. Magnetic declination compensation designed into the telescope
software automatically engages during the alignment process.

New Heavy-Duty Fork Mounts:

All-new LX200GPS fork mounts are the strongest, most rigid mountings ever made
available for telescopes of these gpertures. DC-servo-motor-controlled (12v DC) worm
gear drives with amost two hundred selectable drive speeds, combined with the Meade
Smart Drive on both telescope axes, permit observatory-level precison in tracking,
guiding, and dewing.

Photo-guide speeds:

Are sdectable from 0.01x to 1.0x ddered, in increments of 0.01x; fas-dew speeds are
sectable from 1°/sec. to 8°/sec. in 0.1°/sec. increments. Use the 8°/sec. speed for rapid
motion of the telescope across the skies, once near the target, switch ingtantly to a speed
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of 1.5°sec. or 3°/sec. for centreing in the viewfinder. Observing in the main telescope,
use the 16x or 64x ddered speed to place the object in the centre of the fied.

Built-in 145,000-Object Library Included as Standard Equipment: Enter into the
Autogtar 11 handbox any of the 145,000 celestia objects stored in the LX200GPS
onboard database, press GO TO, and the telescope automaticaly dews (moves) to the
object at 8°/sec., centreing it precisaly in the main telescope fidld. Additiondly, the
display reads out for each selected object its magnitude, size, object-type, visud quaity
rating, RA and Dec. Or, et the telescope take you on an automatic guided tour of
TONIGHT"S BEST. Stored in an expanded 3.5-Megabyte flash memory, Autogter 11"s
database isimmediately accessible on the Autostar 11 display and includes an incredible
array of phenomena— virtudly alifetime of degp- space study, even for the advanced
observer.

Additional Autostar 11 Functions: Dozens of additiond handbox functions, al eesily
and immediately accessible, make Autostar |1 the most powerful electronic tool ever
developed for the serious amateur. A partid listing of fewer than haf of these functions
includes: GO TO capability to any input RA and Dec. coordinates; a 200-object user-
defined library; event menus displaying the times and/or dates of Sunrise/Sunset,
MoonrisefMoonset, Moon phases, meteor showers, minimum of Algol, equinoxes and
solstices; custom-guided tours defined by the user; standard toursincluding Tonight's
Best; 24-hour timer with beeper; darm function with beeper sounds at selected times; 16-
level display brightness adjust; 16-leve display contrast adjust; red-LED utility light;
battery darm for low- battery warning; 7 dignment modes, Sdered, lunar, or any of 2000
custom tracking rates; factory-trained Smart Drive periodic error correction on both

telescope axes with field-training capability.

Altazimuth Operation:

For dl visua observing agpplications, for lunar and planetary photography, and for most
CCD imaging applications, Meade LX200GPS modeds may be set up in the atazimuth
mode jugt attach the telescope's drive base directly to the tripod, use the GPS adignment
procedure, and the telescope's computer actuates 2-axis tracking that keeps objects
precisely centred in the field, even a& high powers, during the entire observing sesson.
For long-exposure astrophotography (longer than about 5 minutes) dtazimuth-induced
field rotation requires an equatoria wedge or the #1220 Field De-rotator

Field Operation:

L X200GPS telescopes operate for over 20 hours from eight C-cells neetly stored insde
thefork arms. Alternately, telescope powering may be effected from an automaobile
cigarette lighter plug (using the optiond #607 Power Cord) or from a standard home
outlet (using the optiond #547 AC Adapter).

Primary Mirror Lock:

This revolutionary new rear-cdll system is designed for the advanced visua observer,
astrophotographer, and CCD imager. Turn aknob located just above the manual coarse
focus knob, and lock the telescopes primary mirror rigidly in place. Used in conjunction
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with the Zero Image- Shift Microfocuser (below) the progressive-tenson primary mirror
lock completdy cancels any residud imeage shift while focusing during visud,
photographic, or CCD imaging applications.

Zero Image-Shift Micro-focuser :

Now you can obtain the most precise image focus possble _ truly to a microscopic level
_ during visud and astrophotographic applications, and, during CCD gpplications,
smultaneoudy maintan precise image centration on even the smdles CCD chips.
Included as standard equipment on dl LX200GPS Schmidt-Cassegran models, the
Meade Zero Image-Shift Microfocuser operates a 4 speeds from extremely dow to fast;
the entire microfocusng operation is actuated through the Autostar 11 handbox and
powered from the telescope's control pand. Coarse manud focusing is effected through
the telescope's manual focus knab.

Contact John if you would like to try out this fantastic telescope . It shares the floor space

with the MT 19" reflector in the observatory so you can swing between the two on good
seaing nights and compare performance.

Observing the Asteroids

from the Open University

It is surprising, in these days where large telescopes and sophiticated nstrumentetion are
relatively common, to note that there are gill amateur observers around who have never
seen an agteroid. Prior to the 1960's these lumps of rock had been considered a nuisance
by most right thinking astronomers, definitdly not worth lodking for or a. The firs
sentence in the chapter on Minor Planets in Sidgwick's "Observationd Agronomy for
Amateurs (in dl its many partia revisons) proudly proclams thisfiction.

With the redisation that asteroids probably represent remnants from the formation of the
Solar Sysem coupled with the avalability of sendtive instrumentation to observe them,
this dl changed. There is even scope for making useful contributions by teking part in
group projects, such as those run by the BAA Aderoids and Remote Planets Section,

usng limited equipment.

Just locating the asteroid is an achievement, especidly with the fainter examples. It is
unlikely that you will be able to go to the eyepiece and say you have seen an agteroid
without meking some prepaation. Armed with an ephemeris (table of predicted
positions) and a star chart, the problem is reduced. Plotting the position on the star chart
will enable you to recognise the brighter asteroids immediately or dse to narow the
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search down to a few possble sars Find recognition depends on determining which
“gar' is moving. Either draw the fidd stars and wait for an hour or two when the motion
of the asteroid should be visble, or as a better dternative time trandts of the stars in the
fidd across a wire. Over the period of an hour the movement of the asteroid will reved
its identity as the trangt time will have changed.

Having found your asteroid what do you do? Well that in part depends on what you want
to do. Its postion can be estimated over a month or two and plotted on a star chart. Are
you sure that planets describe loops in the sky? It is easy enough to check.

Even rddivey smple obsarvations can be indructive. Does the gpparent brightness
change during the course of an evening as the asteroid spins on its axis? Some eongated
aderoids have large amplitudes. For example 215 Kleopatra varies by 1 magnitude and
433 Eros by 1.5 magnitudes if their poles are directed in the direction of the Earth. By
esimating the brightness a regular intervds over two or three nights it is possble to
derive an axid rotation period very accuratdy. Even if the brightness does not gppear to
change during the course of a night it will change as the distance from the Earth changes,
brightening as opposition approaches and fading as the Eath draws ahead after
opposition. When this is plotted on a time againg magnitude graph you can see whether
the agteroid's orbit is appreciably eccentric - this is the case if the grgph is not
symmetricd.

The more ambitious observer can develop the above projects. Accurate positions can be
derived by usng some smple apparatus. A par of wires (hairs or webs) tha are not
padle can be placed in the foca plane of an eyepiece. This device, a cross-wire
micrometer, can be used to measure postions to better than 6 arcsecs just by timing the
trangts of stars across the wires. Accuracy can beincreased if afilar micrometer is used.

As fa as edimating brightness is concerned this is only a beginning. Edimates taken
over a period can be converted to a standard distance - normdly 1AU from the Sun, 1 AU
from the Earth and Oo Phase angle (100% of phase) - from an analyss of these results
information on the abedo, diameter and other parameters can be derived. These can be
increased in vaue if severd observers pool their results.

The redly dedicated observer can contribute to fundamental research - one of the few
aeas open to amateurs in observational astronomy. But this does mean usng
photodectric photometers, carrying out photographic astrometry and carrying out
rigorous analysis of the results. It is perhaps beyond the scope of thisarticle.

Aderoids are interesing! If you don't look for them you are foregoing an experience.

Even spotting agteroids (as others collect tran numbers) has its devotees - the current
record of visud sghtings being about 1,700 different asteroids.
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A book review —“The New Flatlanders’ a Seekers Guide to Everything
By Eric Middleton (ISBN 1-897913-65-6)

Reviewed by John Crowther

Thisisan unusud book, being part science and part theology. The author has been
Principa of Prior Pursglove College, Guishorough and now lectures in science and
theology.

The book iswritten in a question and answer format with students supposedly asking the
questions. The Fatlander ideais an old one that originated in the nineteenth century.
“Redivity for the Layman” an old Pelican book uses thisin adrawing on the last page.
Here a Flatlander islooking through a powerful telescope. He can see around an finite but
unbounded universe and is able to see the solitary hair on the back of his head!

So atwo dimensiond flatland alows usto visudise another dimension. Hatlanders are
confined within atwo dimension world where up and down, height and depth cannot be

imagined.

Eric Middleton imagines a God who enters their world from athird dimension which they
cannot comprehend. We can imagine ablack hole in this way whenthe plug is pulled out
of abath of water. A Hatlander floating on the surface spins around and goes down the

plughole. Thisis an impossible journey for him, a voyage down aworm:-hole to a back
garden where three dimensiond worms live,

Asfar asthe sixteen dimensions which the two ladies spoke about in their enthralling talk
“Strings and Things™ at the May 2006 Society meeting they are twelve dimensions
beyond me.

John Crowther.

The Plough and the Cross

from Space.com

As soon as darkness fals these evenings, step outsde and look skyward. What is the
most prominent and easiest Sar pattern to recognize?

If you live in the Northern Hemisphere you only need to look overhead and toward the
north where you will find the seven bright dars that comprise the famous Plough.
Interestingly, in other parts of the world, these seven stars are known not as a Plough, but
as some sort of a wagon. In Irdand, for ingtance, it was recognized as "King David's
Chariot," from one of that idand's early kings, in France, it was the "Great Chariot.”
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Another popular name was Charless Wain (a wain being a large open farm wagon). And
in the United States, these seven stars are known widdly as " The Big Dipper.”

For mogt sky gazers, the Plough is probably the most important group of gars in the sky.
For anyone in the latitude of London (52 degrees North) or points northward, it never
goes below the horizon. It is one of the most recognizaeble patterns in the sky and thus
one of the easest for the novice to find.

Southern Hemisphere

But for those who live in the Southern Hemisphere, it is not the Plough tha people
choose as their guide to the night sky — but rather, it's the congtelation known as Crux,
the Southern Cross. Those south of the equator (where it is now mid-autumn), need only
cast a glance toward the south where they'll see the digtinctive shape of the Cross hanging
wdl up in the ky. To some, it looks more like a kite, though the Cross is cdearly outlined
by four bright stars, two of which, Acrux and Becrux are of the firs magnitude. From
top to bottom, Crux measures just 6 degrees — only a little taler than the digance
between the Pointer stars of thePlough.

In fact, the Southern Cross is the smdlest (in areq) of dl the congelations. Like
thePlough, whose Pointer stars point toward Polaris, the North Star, the Southern Cross
indicates the location of the South Pole of the sky and as such is often utilized by
navigators. The longer bar of the Cross points dmost exactly toward the South Pole of
the sky which some aviators and navigators have named the "south polar pit" because,
unfortunately, it is not marked by any bright Sar.

Amerigo Vespucci

It is thought that Amerigo Vespucci was the firgt of the European voyagers to see the
"Four Stars" as he cdled them, while on his third voyage in 1501. But actudly, Crux
was plainly visble everywhere in the United States some 5,000-years ago, as well as in
ancient Greece and Babylonia

According to Richard Hinckley Allen (1838-1908), an expert in stellar nomenclature, the
Southern Cross was last seen on the horizon of Jerusdem about the time that Christ was
crucified. Thanks to precesson — an oscillating motion of the Eath's axis — over the
centuries, the Cross ended up gradually getting shifted out of view well to the south.

Immediately to the south and east of the Cross is a pear-shaped, inky spot, about as large
as the Cross itsdf, looking like a great black hole in the midgt of the Milky Way. When
Sr John Herschel first saw it from the Cape of Good Hope, South Africa in 1835, it is
sad that he wrote his aunt, Caroline about this "hole in the sky." Indeed, few stars are
seen within this hole and it soon became popularly known as the "Coadsack™ which
initidly was thought to be some sort of window into outer space.

Today we know that the celebrated Coasack is redly a great cloud of gas and dust that
absorbs the light of the stars that must lie beyond it.
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Never seen one of them?

There are probably a number of you who have never seen ether the Plough or the
Southern Cross and might wonder about how far they might have to travel in order to get
a view of them. Coincidentdly, a this time of the year, both are ataning their highest
positions in the sky a the same time: around 10-p.m. loca daylight time in July. To see
Crux, onemust go at least asfar south as latitude 25 degrees North.

So far as seeing the Plough, you must go north of latitude 25 degrees South to see it in its
entirety. Across the northern haf of Audraia, for instance, you can now just see the
upside-down Plough virtudly scraping the northern horizon about an hour or two after
sundown.

In fact, it's just the opposte effect as opposed to those who live in north temperate
latitudes (like London), whose inhabitants see the Plough a a smilar dtitude above the

northern horizon on early evenings in late November or early December — except the
Pough appears right-side up!

The Changing Sky —for beginners

From Joe Rao

Most gar patterns in the night sky are associated with specific seasons of the year.
Evening skywatchers in the Northern Hemisphere enjoy Orion the Hunter only during the
cold wintry months, for example. Spring evenings provide a view of the Sickle of Leo,
the Lion. In summer, the stars of Scorpius, the Scorpion dominate the southern sky. And
the Great Square of Pegasus vies for the stargazer's attention on fal evenings.

What's going on? Armed with some facts, you can do a little observing and conduct a
smple experiment in order to easily grasp thisimportant celestid concept.

Waetch the night ky on any night from dusk to dawn youll notice certan sars risng
from the eastern horizon. They sweep across the sky during the night, finaly setting
beneeth the western horizon by dawn. No big ded here, since, after dl, the Sun does the
same thing during the daylight hours.

As aresult, the stars appear to rise, cross the sky, and set 4 minutes earlier each night.

This amounts to a whole hour earlier in 15 days and two hours earlier in a month. A little
more aithmetic shows that in one year the cycde will come full cirde (12 months x 2
hours = 24 hours), since eech star completes a full circle around the sky during the course
of one year.

This can be made clearer by trying an experiment:
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Look skyward on any night and pick out a bright gar, then line it up with a nearby
landmark (like a telephone pole or the pesk of your neighbour's roof/chimney pot). Make
sure you note the exact time and the exact spot when you lined up the Star.

Then come back the next night a the exact same time and stand in the exact same place.
Youll see that the star has apparently shifted dightly to the right (west) of the position
that it was at the previous night. Had you arrived four minutes earlier, the star would have
lined up exactly with the nearby landmark just as you had seen the previous night.

This apparent westward drift of he gars, is a mation that is in addition to the daily risgng,
crcling and setting. For our Earth does not smply stand in the same spot in space and
soins, but is congtantly rushing eestward dong in its orbit around the Sun. It carries us
seadily toward and under the stars to the east and away from the stars that we are leaving
in the west, untii we make a complete circle around the Sun, bringing us back to our
origina pogtion in one yesr.

And then the whole performance starts again.

Star timevs. Sun time

All this raises a quedtion: If the Earth takes 23 hours and 56 minutes to turn on its axis,
why do we say that aday is 24-hours long?

Astronomers have devised specia clocks adjusted to keep time soldly by the stars. These
astronomical clocks keep "ddered” (dar) time. There is no am. or p.m. in a Sdered day.
With the clocks that we use every day, the hour hand goes completely around 12 hours
twice a day.

But with a sdered clock, there are 24 hourly numbers on the did ingtead of 12, and the
hour hand goes around only once in a Sdered day. The hours gtart a 00 hour (zero hour)
and are numbered straight through to 23-hours and then dtarts a the zero hour again. The
Sdered clock dso differsin that it runs four minutes fast as compared to a regular clock.

Now, if our daly lives were governed by the sdered clock, there would be times during
the year when the Sun would appear highest in the ky a noontime, but at other times of
the year it would appear highest a midnight; setting & 6 am. (or something else strange).
We're accustomed, of course, to be awake when it's light and adeep when it's dark, so
agronomers aso developed a "mean” Sun, which governs our ordinary clocks and results
in 24-hour (solar) time of which we are dl accustomed to.

The Mean Sun however, is fictitious and for most of the year deviates somewhat from the
true Sun's pogtion in the sky. But the mean Sun was invented only to make 24-hour
timekeeping by the Sun mathematicaly correct.
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The Colours of Stars

from Joe Rao

One of the pleasures of stargazing is noticing and enjoying the various colours that stars
disolay in dark skies. These hues offer direct visuad evidence of how Selar temperatures

vary.

A good many of the summer luminaries — such as hrilliant Vega which dands nearly
overhead during the late-evening hours — are bluishrwhite, but we can easily find other,
contragting colors there aswell. Look at reddish Antares, and the yellowish-white Altair.

And consderably removed from this summer retinue, brilliant topaz Arcturus holds forth
in solitary splendor in the western sky.

Doublecolour

Probably the most colorful double gtar in the night sky can now be found nearly overhead
at 11:30 p.m. loca daylight time Albireo in the congdlation of Cygnus, the Swan, dso
known as the Northern Cross. Albireo supposedly marks the swan’s beak.

A smdl telescope or even a pair of seadily held binoculars, will readily solit Albireo into
two tiny points of light of beautiful contragting colours the brighter one a rich ydlowish
orange, the other a deep azure blue, both placed very close together. An absolutely
stunning view will come with atelescope magnifying between 18 and 30 power.

If I'm with a group of people with my telescope under the summer sky, | dways make it
a point to look a Albireo, commenting that it's the star that commemorates the New

Y ork Mets, because of that ball team’s colors of orange and blue.

Many people ingg stars are just plain white. Certainly, star colors are not easy to see,
chiefly because our eyes color sensors — the cones of the retina — are quite insengtive to
dim light. At night, the rods take over, but they are effectivdly colour-blind. Only the
brightest stars can excite the cones, unless binoculars or a telescope is used to intensfy a
dar'slight.

Color perception is aided further by the close juxtgpogtion of a ‘contrasty’ par of stars as
in Albireo.

Bound or not?

Albireo is believed by astronomers to be a physica pair bound by gravity, athough there
has never been evidence of any orbitd motion between these two colourful stars. The
projected separation between the two is just over 400 hbillion miles. At least 55 solar
sysems could be lined-up edge-to-edge, across the space that separates the components
of this famous double dar.

At leagt that's how it appears. It is possble that one star is much farther away than the
other, and that they're not actudly orbiting one another.
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By the way, tere is an interesting rule about the colors of telescopic double gtars. If the
das of the par are equdly bright, they have the same color. If they are unequd in
brightness, they have different colours. If the brighter star is the redder of the two, &in
the case of Albireo, it must be a giant dar; if it is the bluer, then it is wha astronomers

cdl amain sequence gar, like our Sun.

Some more quotes from Arthur C. Clarke

- Every revolutionary idea seems to evoke three stages of reaction. They may be summed
up by the phrases. (1) It's completely impossible. (2) It's possible, but it's not worth
doing. (3) | sad it wasagood ideadl dong.

- 1 don't believe in astrology, I'm a Saggitarius and we are sceptical.
- | don't believein God but I'm very interested in her.

- Sometimes | think we're donein the universe, and sometimes | think we're not. In either
casethe ideais quite staggering.

- Cave dwedlersfroze to desth on beds of cod. It was dl around them, but they could
not see it or useit. Today, we are in danger of making the same mistakes’

- Itishard - though not impossible- to think of any scenario which would, as Apollo did
for the Moon, accelerate the course of history so that a Mars misson would occur as soon
asit became technically feasible. What ismore likely is that astronautica knowledge and
engineering skillswill steadily increase until, & some time in the next century, it becomes
clear that aflight to Marsis areasonable extension of current technology, largely using
extant hardware. A good case can be made for going back to the Moon first, and learning
how to live there...Spending extra time and money on the Moon could save many liveson
the road to Mars....(and) the Moon might play avita role in the exploration of the Solar
System by providing alow-gravity base.

- Thisisthefirg age that's ever paid much atention to the future, which isalittle ironic
since we may not have one. "

000000000000000
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Trangt Tailpieces

Custom T elescopes UK.

Glen Oliver, along-time member of the Society, can supply telescopes and accessories of
al kinds. He operates from Hartlepool and has awebsite,
http://homepage.ntlworld.com/glen.oliver /custom.htm

e-mail glen.oliver @ntlworld.com

Support loca busnessmen!  Glen tells me that he now has an Astronomy and Space
books page on his website

Trandt Adverts If you wish to let members know what you want to sl or what you
are looking for, please send an advert for the magazine.

CaDAS Webdte Don't forget to visit our very own website at
www.wynyard-planetarium.net.

For_sale — Hdios 240mm reflector with tripod, eyepieces, Barlow etc. Sensble offers
consdered. Please contact Graham Johnson at the Carlton Outdoor Centre on 01642
712229

For Sale— A Fullerscope 6" reflector utility mode, on a stand with setting circles and
motorised drive, finder and various eye- pieces etc. etc.
Contact pk_12001@yahoo.co.uk for details.

Articles Please send contributions for the newdetter to Bob Mullen, 18 Chandlers
Ridge, Nunthorpe, Middlesbrough, TS7 0JL, 01642 324939 (b2mullen@hotmail.com)
Copy deadline date is the 25™ of each month.
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