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November Meeting - Friday 7' November: Main Hall, Chichester High School for Boys, Kingah&d., at 7.45pm.
"What's Up!" - Guide to the month ahead, by SDAS member Johittigion.

Short talk by SDAS member John Lether#iathematical Shapes" (Inspired by Q.54 in the Summer quiz, John hopes

also to be able to demonstrate in his talk sontbepossible shapes that ET's can come in!)

Main Speaker Dr Marco BruniGravitational Wave Astronomy ." Dr Bruni is a Reader in Cosmology and Gravitation a

the University of Portsmouth. His particular intgteeare in theoretical cosmology and general xétiathnd its application to

astrophysics and gravitational physics in general.

* *kkkk *% ** **

In the News:

NASA have published a map showing the location of
over a hundred explosions on the Moon detectdukipast
two and a half years,
caused by meteoroid

160,000 mph. More (8
than a ton of material j¢
falls onto the Moon |
every day, but most
impacts are too small
and dim to see with the
naked eye. The rate of flashes from Iarger impacteases
dramatically, up to one an hour, during meteor shrsw
such as the Perseids and Quadrantids. The kimetigyof
the impact heats surface rock to molten tempestaral it
then glows for a short period after impact, visibi¢h a
typical small telescope.

NASA's Meteoroid Office has called for amateur
astronomers to help in recording and confirmings¢he
flashes. If you have lots of patience, a teles@mkba way
to record the flashes, you can get started by ¢hgaut
the information and details on the NASA site at:
http://www.nasa.gov/offices/meo/home/index.html

One aspect of weather that Storm Dunlop didnéciov
the "looking up" part of his March talk was raintewVe
are familiar with the downturned shape (startindj@mding
at those mythical pots of gold), caused by ligifitaetion
and internal reflection in droplets of water in #ie Much
rarer is an upturned arc - astronomer Dr Jacqublitten
took this photograph of one near her Cambridge home
“ f Known as a
circumzenithal arc, the
effect is more usually
seen in the Polar
Regions, and is caused
. < by sunlight being
refracted back |nt0 the sky by the right sort oitedaly
oriented ice crystals in the air. Colours in thgeited
rainbow appear all the more intense because @dsiéon
of the sun, which was at its optimum point to olisehe
effect, some 22° above the horizon.

Surfing the web, | came across an astronomy podcas

site - started in 2006, each issue is about 30 duiration
and cover a wide range of subjects, from descnfdhe
fundamental forces through to probing the size haf t
Universe, from information about the planets thiotg
telescopes, etc. Issue 110 is due to be posteddnpie of
days - this, and any of the previous 109, candteried to
on-line or downloaded. A recent feature of the tthe
addition of a mid-week Q & A session (with someyer
interesting questions being posed and answeredhéie
info. go to:http://feedproxy.google.com/astronomycast

Following our recent short article on Solar Sdifs
September issue of tidercury), readers may be interested
to note that mission specialists targeting the MEBSSER
spacecraft to Mercury recently cancelled a plamoekiet-
burn adjustment to the spacecraft trajectory. btbtehey
successfully re-oriented the craft to take advamtaf
photon radiation pressure from the Sun on its quaels
0 "sail" the craft to a slightly different trajecy. More
info. is available athttp://messenger.jhuapl.edu/news_
room/details.php?id=102

| thought we might be tempting fate when we puids
the "Hubble Servicing" article in last month's nitter.
And so it was! At end-September the launch wabaek a
few days, and then the NICMOS instrument failedckjy
followed by a failure (after 18 years perfect seeyiof the
computer hardware that assembles data from theusari
science packages for transmission to Earth. Thebldub
mission has now been set back to next February.

The planetarium are searching for either a freesoy
inexpensive hut, about 10ft x 12ft, that can betethas an
observatory at Slinfold College. Timber, metal,emen
concrete construction would all be appropriateléation
can be arranged. Any offers or suggestions, pleas&ct
Bob Bravington at 01243 774 400.

Correction to tel. number in the Meetings leaflet:
Telephone no. for Mark Ford should be: 01903 782378

How to Contact us:

Editor - by email atsueandjohn88@btinternet.com
Or by telephone: 01483 200286

Society - by email viawww.southdownsas.org.uk



THE SOLAR SYSTEM
Part 1 (of 4):0ur Local Star, from Birth to Death

Did you see the partial eclipse on the morning 3f 1
August? Even if you didn't see it, but being of an
astronomical bent, perhaps you paused for a moareht
asked yourself a few questions about our neagst'éthat

is it, how did it begin and how will it end?

Directly and indirectly, the Sun influences almesery

aspect of human life on our little blue planet. &), as a
driver of photosynthesis, is the greatest influeanethe
success, or otherwise, of food production. And dsily

provider of light and heat it directly influencéstextent to
which we need to derive such life essentials frdhreo
sources. It has been an essential input to thdajewent of
life on Earth, and ultimately it will likely extingsh all life

on our planet when it reaches the end of its adifiee

In more technical terms, the Sun is the largestaibp the

Solar System, having a diameter of 1.39 % Rid (about

110 times that of the earth) and a mass of 1.99"tt0s
(equivalent to about
333,000 times the mass
of the Earth). It
contains about 99.9%
of the total mass of the

Solar System and
exerts a gravitational
influence almost
halfway to its nearest
star neighbour,
Proxima Centauri,
about 125,000 AU

distant. By mass, the Sun is about 74% hydroge® 24
helium, with trace quantities of many other eleragnt
including iron, nickel, carbon, oxygen and magnesiu

For nearly 5 billion years, about halfway throutghactive
life as a main sequence star (see diagram at gredjun
has been converting about 700 million tons/segdfdgen
into 695 million tons/second of helium by thermoleac
fusion. In the process it converts some 5 million
tons/second of hydrogen into energy that is evédligtua
radiated into space. Continuing beyond the Eaotbig, the
solar wind of energetic charged plasma particlaerals
out to about 108U where it meets the interstellar medium.

Officially classed as a G2V star, a yellow dwang Sun is
estimated to be brighter than 85% of the 200 Willio so

stars in the Milky Way, and only one example of edifi0

million G2 class stars in our galaxy. Most of thetg's are
red dwarfs, and typical of how the Sun will appeaen it

leaves the Main Sequence in the final stages diféts

According to the generally accepted Solar Nebulac D
Model, the Sun and planets formed from a cloud of
molecular hydrogen and helium, seeded with somalmet
from older, extinct, stars. Initially of the ordef several
light years in size, this slowly spinning cloud\gtationally
contracted and flattened into a disc about 2Q0 in
diameter. After about 50 million years the disc had
collapsed sufficiently for core density and tempane to

be sufficiently high for thermonuclear fusion ofinggen to
start and the Sun started to shine, becoming the fu

formed star that we see today.

The Sun is almost perfectly spherical, the diamatehe
equator being only about 6 miles greater than dsrmp
diameter. Its period of rotation is about 25 dayshe
equator and 35 days at the poles. Internally, dine 2gion
(see diagram opposite left) is about 20% of the Sun
diameter, and has a temperature of about 14 mHlawin.
Around the core, out to about 70% of the Sun radies

the radiation zone where photons produced in thre co
migrate slowly outwards, taking perhaps severadhemh
thousand years to reach the outer edge of the Zdree.
outer 30% of the Sun is a convection zone, whexanihl
energy rises to the visible surface of the Sun (the
Photosphere, at a temperature of about 8)Ghd cooler
material sinks back towards the radiation zone.v&hibe
Photosphere, the Sun's atmosphere divides intoradeve
specific regions of which the Corona (at a tempeeabf
several million Kelvin) is the outermost and merges
smoothly with the solar wind in the Heliosphere igth
itself extends to the outermost reaches of ther Sgistem.)

In its early life, the Sun was only about 75% agltiras it

is today, with its brightness increasing by ab@%levery
billion years as it burns through its supply of fygen.
Fusion in the core is gradually spreading outwards,
consuming more and more of the inner layers andiegu
the Sun to expand. By the time the hydrogen in the
outermost layers has been consumed the Sun wi#t hav
expanded enormously, engulfing Mercury and raisirg
temperature on Venus and Earth to rise. All wateEarth

will have been evaporated and solar ultravioletatamh

will break down atmospheric water vapour into hygno
and oxygen molecules, which will be driven off isfmace.

Loss of mass by nuclear fusion will, over time,ueel the
Sun's gravitational pull on the planets. The grhithceease
in the Earth's orbital distance from the Sun waktgally

offset a temperature increase due to the increaselar
radiation input from a brighter Sun. In the fintges of its
active life as a red dwarf, thermal instability Mgiduse the
Sun to throw off its outer layers, leaving a stgaciboling

and inactive white dwarf star.

When seen through a solar telescope the surfebe &un
appears granulated, indicating temperature diffezen
across the surface as hot material rises to tHacsuand
cooler material sinks down into the convection z@&war
prominences can be seen around the disc, exterding
much as 100,000 miles above the surface, and acedlyi
solar flares can be seen,

such as this image (right)

acquired from NASA's

Skylab space station in

December 1973. One of

the most spectacular ever

recorded, the flare is

propelled by magnetic

forces and spans more than

365,000 miles of the solar surface. In this imdlge, solar
poles are distinguished by a relative absenceaofidation
and a much darker tone than the central portionthef
disk.

Another significant visible feature of the Sunusspots -



regions of the visible surface that are signifitanboler
than surrounding areas and are centres of inteagaetic
activity. Varying in number over an 11-year cydieey
tend to originate at high latitudes at the stamadth cycle
and closer to the equatorial region as the surigfasisity
approaches its maximum.

In a nutshell, that's what the Sun is, how it vaasted and

how it will change in old age. Perhaps the nexetiyou
look up at that yellow ball in the sky you will nvat anew
at the profound effect it has for life on Earthdathme
processes that brought it into being and will evelh lead
to its (and our) demise.

Next month we will look at the planets closestite Sun -
the rocky worlds of Mercury, Venus, Earth and Mars.

New Book(Reviewed by June Legch
ATOM, published this year in paperback by Icon Boo

Ltd, was produced to accompany
the excellent BBC TV series of the
same name. The author, Piers
Bizony, has given us a vivid and
very readable account of the
history of atomic physics from
John Dalton’s first picture of the
atom in the early 1800’s, to the
present-day search for the
“graviton”. As Bizony writes: “In
a single atom lie all the forces and

energies that brought the cosmos into being, tsrtbt a

fantastic drama?”

He shows in his book that the early atomic phytscigere
not dull and colourless technicians, but men anchemof
passion and imagination. And, that the revolutignar
theories that they came up with were shaped by thei
characters as much as by the data from their expets.
The study of the atom, however, throws back many
guestions. A “theory of everything” is still tan&hgly far
away. But one thing is certain - atoms are etefirtaty do
not belong to us, to our bodies, or even to ouvense.
They existed long before Man appeared on the segk,
they will exist long after we have gone. A sobetimgught.
This exciting, informative book is a must for any
astronomer. It is highly likely that the BBC TV & will

be repeated before too long. Make sure you watch it

* *% *

LACAPELLE BIRON OBSERVATORY

On holiday with friends in the Lot et Garonne reyiof
southwest France, an afternoon picnic visit td_teapelle
Biron observatory was arranged
on 12" August, with the hope of
seeing a good Perseid meteor
shower that evening.
About 20 miles Southeast of
Bergerac, three keen amateurs
founded the Club d'astronomie
Capelain more than 80 years ago, but had to walithia92
for a permanent site about a mile outside thegél]atop a
small hill with a 366 view of the horizon. Housing a
300mm 'scope and a meeting room, the observatosy wa
built by club members and enthusiastic villagewken the
dome was finished, in the backyard of one of therime
houses, it was carried in procession through threona
village streets on its way to the site! On the skdé,
alongside the dome, several fixed mounting posts fo
members 'scopes and other instruments have begncet
the ground.
The observatory is open on special occasions (@sithe
recent solar and lunar eclipses), and during summaths
it can be opened to visitors by prior arrangemanany
time, visitors can stroll freely around the sitakihg a
"Tour through the Universe" via the signboards and

information panels that have been set up to showlace
in the Universe. The
illustrations and explanatory
text (see example, left)
describe our place in the
Solar System, from the
Milky Way to the Local
Group and then out into deep
space to the limits of
observation. And, for those

more interested in things on the ground, club mesieve

planted a Milky Way

Galaxy herb garden at the

edge of the site.

We had an excellent visit,

on a beautiful afternoon,

sampling some of the local

vin ordinaire with our

picnic, and enjoying the sunshine. And what didhirk of

the Perseid shower? Not a lot as it turned outldasing

cloud and the arrival of heavy thunderstorms broogtby

the very hot weather forced us indoors - perhapsvilve

have better luck next year when we return.

If you want to make your own visit to Lacapelle @ir

observatory, contact Denise Bugier at Tél.: 05634 17

or 06 84 68 44 63, or emaillub-astrocapelain@tiscali.fr



November 2008 Sky Diary:
Chart for Chichester, mid-month, 9.00 pm.
(Compiled by Peter Littlejohips

Mercury: sinks back into the twilight, reaching
superior conjunction on the 95

Venus: at month-end sets about 3 hours after Sunset,
very bright at about -4.2 in Sagittarius. On th& 13
passes 1° south of M8, 2.5° south of M20 and 3°
south of M21.

Mars: too close to the Sun to be seen this month.
Jupiter: sets about 19.00, but still bright at -2.1.
Only 2.5° away from the Moon on th&.3

Saturn: rises about 01.00 mid-month in Leo. Shining
at +1.1 it will be only 6° north of Moon on the®21
Uranus: (see below)

Neptune: lost in the early twilight. Occulted by the
Moon at about 18.30 on the26

Moon: Occults part of the Pleiades cluster from
about 18.20 to 20.50 on the"1.3

Meteors: Two showers this month. The Leonids
(originating from Comet Temple-Tuttle) peak on the
17"18" and is fairly favourable, with possibly a few
very fast meteors. The Taurids are visible all rhpnt
with peaks on theand 13!, yielding some bright,
slow and long lasting streaks.

Uranus: Naked-eye planet spotters may well have caught sifjiiranus on the night of 3September when it was at
opposition, only 18 or sau from Earth. Just at the limit of unaided viewisining slightly brighter than magnitude +6, the
seventh planet in our system can still be seerowith telescope if you have very keen eyesightkaav where to look.

To find it, face the southern sky and locate the firight stars forming the Great Square of Pegakist below, you'll be able
to pick out a faint ring of stars called the Cita}é¢ Pisces. You can find Uranus about 5° (abolfithfést-width, held at arm’s

length) below the Circlet. Good Luck!

*khkkhkkkkhkkhkhkkhk

Last Month's (October) Meeting:

Bob Bravington's short talldétronauts O - Robots }
managed to deter most of his listeners from apglym
become astronauts as he ran through a few of thécaie
problems that will be faced by long-distance space
travellers. From kidney stones to loss of hand-eye
coordination, via loss of bone and muscle volume, rzot
forgetting radiation exposure in deep space antbsie
space sickness - it all sounded rather horrificm&o
manned expeditions, even to a close neighbours asich
Mars would, he thought, almost inevitably become-aay
- around trip of more than a year, in weightlemsditions,
would result in such a great deterioration of anoagut's
physiology that years of recuperation would be gl
Introduction of some gravity, e.g. by slowly spimgithe
space capsule, would help matters somewhat, buldwou
raise structural and fuel issues. All in all, ipl@anetary
exploration is better suited to robots than to husna

Keith Brackenborough guided us through the days,
months, decades, centuries and millennia as heidedc

* *

The Development of the CalendarThe first seasonal (as
opposed to moon-based) calendar appears to bef tinet
Egyptians, starting in 4236 BC and related to ticbyear
appearance of Sirius above the eastern horizon (and
occurring at about the time of the start of theeMibod.)
Over the next four millennia this calendar gradutall out

of step with the seasons. In 46 BC Julius Caesdecad
months, to bring the lunar and solar calendars syte,
fixed the length of each month and decreed thetinseof

a leap day every 4 years. A small difference beintbe
solar cycle and seasonal calendar had accumulated t
days by 1582 when Pope Gregory decreed that Octbber
should become October"18nd the New Year should start
on T January. This Gregorian calendar was not adopted i
Great Britain until the introduction of the Calenéeform

Bill of 1751 - this added 11 days to our calendad also
set January®i(instead of March 2{) as New Year's Day,
thus moving the end of the financial year from Me2&"

to April 5™,

Many thanks Keith for an interesting talk.

* *% *

Planetarium Shows in November:

Sun. 9" 3.30 pm. Autumn Stars and Galaxies
Fri. 14"  7.30 pm.Under South African Skies
Sun. 18 3.30 pm. The Hunt for Planets and Life
Fri. 21  7.30 pm. Autumn Stars and Galaxies
Sun. 28 3.30 pm. Under South African Skies
Fri 28" 7.30 pm Earth - Our Blue Planet

Sun 3¢ 3.30 pm The Stars Tonight

Do remember! SDAS Members can watch planetarium
shows at the special, discounted, ticket price. Alys
interesting and very good value at only £5.

Booking by Telephone: 01243 774 400 or 07818 297 29



