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Society

Next Meeting - Friday 7" October. Lecture room of the South Downs Planetarium, Chichesta,30pm
"What's Up!" - guide to the month ahead by SDAS member John Whittingto

Short talk - Subject to be announced at the meeting.

"Skylab (1973-4) Science and Medicine in Space"by Prof. Michael Whittle. At the time Skylab was i@hed, Mike

was a research medical officer in the RAF and waselban NASA to supervise six of the medical experiments.
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In the News:

The number of detected exoplanets has risen to nearly
700 with the announcement by the HARPS team of the
discovery of more than 50 new exoplanets orbiting nearby
stars. The HARPS spectrograph on the 3.6-metre
telescope at ESO's La Silla Observatory in Chile & th
world's most successful planet finder and measures the
radial velocity of a star with extraordinary precisiah.
planet in orbit around a star causes the star to régular
move towards and away from an observer on Earth. Due
to the Doppler effect, this radial velocity change induge
shift of the star's spectrum towards longer wavelengghs
it moves away (redshift) and a blueshift (towards gmort
wavelengths) as it approaches. This tiny shift ofdfae's
spectrum can be measured with a high-precision
spectrograph such as HARPS and used to infer the
presence of a planet. More complete details can be found
athttp://www.sciencedaily.com/releases/2011/09/11091
2143536.htm

During the formation of Earth, molten iron sank to its
centre to make the core. This took with it the vast
majority of the planet's precious metals - such as gotd
platinum. In fact, there
are enough precious
metals in the core to
cover the entire surface
of Earth with a four-
metre thick layer. The
removal of gold to the
core should have left
the outer portion of
Earth bereft of bling. However, precious metals ares te
to thousands of times more abundant in Earth's silicate
mantle than anticipated.

It has previously been argued that this over-abundance
results from a cataclysmic meteorite shower that &itte
after the core formed. The full load of meteorite gobts

thus added to the mantle alone and not lost to the deep
interior. Analysis of some Greenland rocks, the oldest
samples on Earth, by researchers at the University of
Bristol now provides clear evidence that the planet's
accessible reserves of precious metals are the refsult o
such a bombardment of meteorites, more than 200 million
years after Earth was formed. More details can be found
at:http://www.nature.com/nature/journal/v477/n7363/f
ull/nature10399.html

If you like to
admire the neat
stripes in a freshly
mown lawn, how
about trying
something a little
more adventurous?
Such as this
arrangement with
an astronomy theme constructed in a cornfield at
Dell'Osso Farms in Lathrop, California. A larger version
of this image (courtesyhe MaiZE In§ and others can be
found at:http://www.universetoday.com

The prevailing theory of the Moon’s origin is that it
was created from material ejected into space following a
giant impact between a planet-like object and the proto
Earth. As the Moon cooled, this material solidifiedoint
different mineral components with one particular mineral
ferroan anorthosite, being the first to solidify, thus
becoming the oldest of the Moon'’s crustal rocks.

Recent analysis of lead and neodymium isotopes in a
single sample of this
mineral place the aged
of both isotopes at 4.36
billion years. This is
significantly ~ younger [
than  other  earlier §
estimates of the Moon’s |
age that range up to theg &7
age of the Solar Syste
at 4.568 billion years.
The new, younger ag
obtained for the oldest
lunar crust is similar to ages obtained for the oldest
terrestrial minerals - zircons from western Australia
suggesting that the oldest crusts on both Earth and Moon
formed at approximately the same time, shortly after
giant impact. For more details go tbttp:/carnegie
science.edu/news/man_moon_looking_younger
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COMETS - PORTENTS OF DISASTER?

Comets (from the Greekomt s, which literally means
hairy stars) have been observed for as long as watchers
have looked skywards. Usually visible for only a few
weeks or months, their appearance was often interpreted
as an omen of disaster and change, at least until the
advent of modern astronomy. Used by prophets to foretell
plagues, wars and the death of kings, the brighter their
appearance, particularly if visible in daylight, the mor
terrible the events they portended. The malevolent
influence of comets on earthly affairs was nicely
described in648 AD byLi Ch'un Feng of the Chinese
Imperial Astronomical BureauComets are vile stars.
Every time they appear in the south, they wipe out the old
and establish the new. Fish grow sick, crops fail,
Emperors and common people die, and men go to war.

The earliest record of these occasional visitorinisa
Chinese astronomy atlas (tBeok of Silk compiled about
five centuries BC)
which records the
date and constellation
in which 29 comets
appeared, the earliest
being the comet of
1059 BC. The book
also records the subsequent motion and visible durattion o
each comet together with "linked" events, such as "the
death of the prince", "the coming of the plague”, oe '3h
year drought."

Perhaps the brightest daylight comet ever observed (and
one of only five comets known to have had a negative
absolute magnitudef;aesar's Cometppeared in 44 BC,
some four months

after the
assassination of the
Emperor by Marcus
Brutus. The
appearance of the
comet was recorded

by a coin struck by Emperor Augustus in about 20 BC.
According to the 1 century AD Roman historian
Suetonius,the comet shone for seven successive days,
rising at about the eleventh hour, and was believed to be
the soul of Caesar.

A little more than a century later, the population of Rom
interpreted the appearance of the comet of 79 AD (¢sth i
long, "very hairy", tail) as an omen that Emperor
Vespasian would soon die. Ignoring the omen, Vespasian
is recorded as remarking doesn’t scare me, I'm bald.
Let the King of the Parthians worry about it, he’s hairy.
History records that

Vespasian died on 23
July of that year! As if
that was not enough fo
one visit by a comet,
the eruption of Mount
Vesuvius a month later
destroyed Pompeii,
Herculaneum, many of : S
the surrounding towns and a large part of the Roman fleet

Halley's comet appears to be particularly successful at
affecting the affairs of man! The return of the cormet
451 AD is said to have foretold the deaths of Attila the
Hun (453 AD) and Emperor Valentinian (455 AD) as well
as, most famously, the
death of Harold of
Wessex, King of England,
during the invasion by the
Norman King William in
1066. Harold saw the
comet as a dire warning
whereas William
perceived it as favourable
omen, adopting a battle
cry: A new star, a new Kingn the image of the comet
embroidered in the Bayeux Tapestry a group of soldiers
are seen looking up at it with the legeitiey are in awe

of the stars

Back again in 1456, the comet is shown in this mediaeval
painting as responsiblé
for plague, storms, the
reported birth of a two-
headed calf and an
earthquake in Naples
that killed 40,000. The
comet was even seen as
"a heavenly comment"
on the invasion of
Constantinople by the
Turks that had taken place some three years earfier -
much so that a prayer was added to the Ave Maoed
save us from the devil, the Turk, and the comet

And in London, the appearance of comets for several
months in the night skies of 1664 and 1665 was seen as
being a particularly strong portent, so much so that special
prayers were offered in churches to negate any gleesf

of the comets. Despite these offerings, they were asen
being directly responsible for the 1665 outbreak of
bubonic plague that killed about 90,000 Londoners and,
the following year, for the Great Fire that destroyedtmos
of the central part of the city.

And even over the last three hundred years, with the
nature and appearance of comets becoming increasingly
understood and predictable, the catalogue of disasters
either foretold or, with hindsight, attributed to these
visitors from the outer
Solar System continues

to grow. For example,
the comet seen in 1811
contributed to  the
disastrous decision by
Napoleon to attack
Russia (he, mistakenly,
had read its appearance comet as a good omen). And the
outbreak of the Civil War in America was said at tineeti

to have been triggered by the appearance of the Great
Comet of 1861, visible by naked eye for three months and
telescopically observed until May 1862.

So, do we believe that comets can influence events on
Earth? Should we really consider them to be harbingfers
doom? That, dear reader, is up to you!




COMETS - THE FACTS!

Comets are small, sub-planetary-size, bodies that brme
in the outer regions of the slowly spinning nebula disc.
Located well beyond the ice-line, the composition of
many of these bodies is believed to be a mixture of froze
gases and dust-size grains of rocky silicates - often
described as being like a dirty snowball.

As a result of a gravitational disturbance from ohéhe
giant planets or for some other cause, some of tlogse i
bodies have been disturbed into elliptical orbits thagor
them temporarily into the "warmer" inner Solar System.
As they approach the Sun their frozen surface ices turn

directly to gas resulting
in a thin atmosphere of
released gases (called
the coma) around the
icy nucleus and a tail of
released dust grains
following in the orbit of
the comet. Under the
influence of the solar
wind many comets also
exhibit a secondary tail
of ionised gas particles

pointing directly away
from the Sun (diagram courtesy Calvin J. Hamiltooprfr
http://www.solarviews.com)

Comets have a wide range of orbital periods, ranging
from a few years to hundreds of thousands of years.

Short-period comets originate from the Kuiper Belt, a
region beyond the orbit of Neptune, whereas longer-
period comets are thought to originate in the Oort Cloud,
a spherical cloud of icy bodies in the far-distant outer
Solar System. Asteroids (which are generally agreed to
have formed inside the orbit of Jupiter) are distinguished
from comets by the absence of a coma and tail(s),
although extinct comets that have passed close to the Sun
many times have lost most of their ices and dust and may
resemble small asteroids.

Comet nuclei are known to range from about 100 meters
to more than 40 kilometres across and are typically too
small to have assumed a
spherical shape. Impacts
by other small bodies
plus loss of surface
material as they outgas
during a passage by the
Sun results in an irregular
surface, such as exhibited
by the small (6km across)
Tempel 1 comet.

As of January 2011 there
are a reported 4,185 known comets. However, this
represents only a tiny fraction of the total pot@intiomet
population: the reservoir of comet-like bodies in theeput
Solar System may number one trillion. The number
visible to the naked eye averages roughly one per year,
though many of these are faint and unspectacular.
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AN OCTOBER ANNIVERSARY

Born on &' October 1882, Robert Hutchings Goddard was
an American scientist and professor of physics who is
credited with building and successfully demonstrating the
first controlled test of a liquid-fuelled rocket. Followiag

not particularly sparkling education at school, at age 22 he
enrolled in a degree course at Worcester University,
Massachusetts, from where he graduated in 1908 with a
degree in physics.

Over the next five years Goddard developed the
mathematics to calculate the trajectory of a rockseda

on its weight and exhaust gases velocity. Testing haside
on small solid-fuel rockets he became convinced that a
rocket could be designed to carry a small payload of
scientific instruments into the upper atmosphere. In 1919,
the Smithsonian Institution published his groundbreaking
work, A Method of Reaching Extreme Altitutlewhich

he described his mathematical theories of rocket flight
his experiments with solid-fuel rockets, and the
possibilities he saw of exploring the earth's atmospher
and beyond.

With financial support from the Smithsonian, Goddard
began experimenting with liquid oxygen and gasoline
fuelled rockets in 1921, starting bench-testing in
November 1923 and successfully launching a rocket on
16" March 1926. His journal entry of this milestone event
was notable for its laconic understatemditite first flight
with a rocket using liquid propellants was made yesterday
at Aunt Effie's farm

The rocket, which was dubbed "Nell", rose just 41 feet
during a 2.5-second flight that ended in a cabbage field,
but it was an important

demonstration that
rockets with  liquid
propellants were

possible. The launch site
is now a National
Historic Landmark, the
Goddard Rocket
Launching Site.

From 1930 to 1935, he
launched rockets that
attained speeds of up to
885 km/h (550 mph).
Although Goddard was
sometimes ridiculed for his theories, from his work ban
directly traced the development and proving of launch
vehicles such as the Saturn V that took men to the Moon
and the Atlas and Ariane families of rockets that have
launched numerous space telescopes and satellites.

Robert Goddard died on "fCAugust 1945 at Baltimore,
Maryland. The Goddard Space Flight Center, established
in 1959, is named after the inventor and is a major US
centre for the design and development of spacecraft and
satellite systems as well as being the control eefdr
numerous US and international space missions. Thercra
Goddard on the Moon is also named in his honour.




Chart for Chichester, mid-month, 21:00 p.m.
(Contributed by Peter Littlejohns)

Mercury: too close to the Sun and will not be
visible for a couple of months.

Venus: sets an hour after the Sun in the twilight
by the end of the month so is not favourably
placed.

Earth: British Summer Time ends on October
the 30th at 02:00hrs so it's back to GMT.

Mars: at mag. +1.2, rising around 01:00 in the
constellation of Cancer with an apparent
diameter of nearly 6 arc-seconds by month-end
as it draws nearer to the Earth.

Jupiter: at opposition on the 39in Aries
shining at mag.-2.8 and presenting a disc of 50
arc-seconds.

Saturn: at solar conjunction on the 140 is not
visible, lost in the glare of the Sun

Uranus: at mag.+5.7 is in Pisces and almost due
south in the first week of October.

Neptune: at mag.+7.9 between Aquarius and
Capricorn.

Meteors: The Piscid shower on the "3
unfortunately gets interference from the full
Moon. The Orionid shower peaks on the 21922
night with a rate of around 30/hour, which this
year will be best seen before midnight.

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkk

Last Month's (September) Meeting

Thank you Brian for your presentation drepid
Oscillations in Compact Stars and particularly how
recent observations are giving an insight into theeexdr
behaviour of stars as they move towards the end af thei
life.

A short talk onSpace Debrishighlighted the extent to
which man-made debris in Earth orbit is a potential
hazard to satellites and manned spacecraft. The etale
the problem becomes apparent by noting that ground
stations currently track more than 22,000 pieces of space
junk larger than 10cm across, ranging in size from spent
rocket stages and satellite fairings down to gloves and
tools accidentally discarded by astronauts. And there
could easily be more than half a million even smaller
pieces of junk between 1 and 10cm in size, produced
when satellites collide (as has happened twice) or are
deliberately destroyed, as by the Chinese in 2007.

The impact of even small pieces of man-made junk on an
orbiting spacecraft could be catastrophic, if damage such
as that shown in this image (caused by a millimetre size
piece of debris on a spacecraft panel) were to belida a
support system of a manned craft.

Overcoming the potential problem is now the subject of
international research. Teams of engineers and st¢fentis

are devising ways to either collect space junk or to #hift
into safer or fast-decaying orbits. And satellite gesris

are also devising ways to ensure that life expiredlgasel
are programmed to move to lower, fast-decaying orbits at
the end of their useful life.
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Planetarium Shows in October

Sun. 2%  3:30 p.m. Autumn Stars and Galaxies

Fri. 14"  7:30 p.m. Jupiter King of the Planets

Sun. 18 3:30 p.m. Seven Wonders of Solar System
Fri. 2 7:30 p.m. Autumn Stars and Galaxies
Sun. 28 3:30 p.m. The Northern Lights

Mon. 24" 1:30 p.m. All Aboard - A Tour of the Planets
Mon. 24" 3:30 p.m. All Aboard - A Tour of the Planets

Wed. 28" 3:30 p.m. Prepare for Blast-Off!
Thur. 27" 3:30 p.m. The Northern Lights

Fri. 28"  7:30 p.m. Autumn Stars and Galaxies
Sun. 3¢  3:30 p.m. Hubble's Glorious Universe
Fri. 30"  7:30 p.m. The Northern Lights

Do remember - a discounted ticket price of only £5 is
available for SDAS members attending these shows.
Booking by telephone: 01243 774 400 or 07818 297 292



