
    

Next Meeting - Friday 5th March Main Hall of Lower School, Chichester High School, Kingsham Rd., at 7.30pm.

�  Main Speaker Dr Chris Lintott: "Carl Sagan - Life in the Universe."  Chris is a research astrophysicist at Magdalene College,
Oxford, and a founder of the Galaxy Zoo project that enlists public help to classify over a million different galaxies.

�  Main Speaker Dr Lucy Roberts: "Its ONLY Rocket Science." Chairman of Vectis Astro Society and science writer, Lucy's
talk takes its title from her book on rocket science, aimed at everyone from the wild enthusiast through to just the mildly curious.

Advance notice - the April meeting has been advanced to Friday 26th March to avoid clash with Good Friday.
                                                                 **********************************
In the News:
�  In September 1969, near the town of Murchison in
Victoria, Australia, a bright fireball was observed to separate
into three fragments, leaving behind a cloud of smoke and 30
seconds later, a noisy tremor.
Named after the town, the Murchison meteorite is one of the
most studied meteorites, due to its large mass (more than 100
kg has been recovered), and a composition rich in organic
compounds. Over the years fragments such as this one in the
National Museum of Natural History in Washington, D.C.
have been examined looking for specific elements and
compounds. But now, scientists at the Institute for Ecological

Chemistry in Neuherberg,
Germany have completed the first
general analysis; to their surprise
they identified more than 14,000
compounds including 70 amino
acids. They conclude that this
particular space rock could have
originated before the Sun was
formed 4.65 billion years ago, and

that it picked up its organic chemicals as it passed through
primordial clouds in the early Solar System. More details can
be found at: http://news.bbc.co.uk/1/hi/sci/tech/8516319.
stm

�  In mid-February, Mars Express began a series of flybys of
Phobos, the largest moon of Mars, which will culminate with
a closest pass just 50km above
the surface on 3rd March. The
data collected could help
untangle the origin of this
mysterious moon. Three
scenarios are possible. The first
is that the moon is a captured
asteroid. The second is that it
formed in situ as Mars formed
below it. The third is that Phobos formed later than Mars, out
of debris flung into Martian orbit when a large meteorite
struck the red planet.  Up-to-date information on the progress
of the fly-bys, and the Mars Express mission and its High
Resolution Stereo Camera can be found at:
http://webservices.esa.int/blog/blog/7

�  In early-February after six years of unprecedented
exploration of the Red Planet, NASA's engineers abandoned
their attempt to free the Spirit rover from sand, opting now to
position it to gather whatever sunlight it can and continue
measurements as a stationary science platform.

�  Though Pluto is arguably one of the public's favorite
planetary objects, it is also the hardest of which to get a
detailed portrait because the world is small and very far away.
 NASA has now released the most detailed set of images ever
taken of this one-time planet Pluto. The images, by the
Hubble Space Telescope, resolve surface variations a few
hundred miles across, and show an icy and dark mottled

world that is undergoing seasonal changes in its surface color
and brightness. Spanning the period 1994 to 2002/03, the
image sequence shows Pluto has become significantly redder,
while its illuminated Northern Hemisphere is getting
brighter. These changes are most likely consequences of
surface ices sublimating on the sunlit pole and then re-
freezing on the other pole as the dwarf planet heads into the
next phase of its 248-year-long seasonal cycle. For more
information, go to: http:// www
.sciencedaily.com/releases/2010/02/100204234213.htm

�  Most members have renewed their membership for
2010/2011. If you are one of the few who have mislaid the
renewal notice or just forgotten that subs are due, a
gentle reminder! Please pay up - your Society needs you!
For those few who haven't paid, please note: this will be
the final issue of the newsletter you will receive.

How to Contact us:
Editor - by email at: sueandjohn88@btinternet.com
             Or by telephone: 01483 200286
Society - by email via: www.southdownsas.org.uk
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PLANETARY ATMOSPHERES (1)
Clouds in the sky and the feel of the wind provide immediate
evidence that the Earth has an atmosphere. Oservation of ice-
caps and thin clouds on Mars (see image, left, of south polar

region) and the subtle
changes of colour and
contrast on Venus (image at
right) confirm that our nearest
planetary neighbours also
have atmospheres. And even
in the furthest regions of our
system, changing cloud

patterns and long-lived storms on the Gas Giants reveals that
they also have atmospheres. On Earth we take our
atmosphere for granted, only rarely, if ever, asking how it
evolved into the life supporting mixture of gases that it is. We
aim in this and the next two articles to identify the physical
processes that produce atmospheres and the reasons why
there are such dramatic differences between the planets in our
Solar System.

Starting with the terrestrial, rocky, planets, a simple
comparison (table below) of temperatures, pressures and
dominant constituents of each atmosphere shows how
different they are from each other. But why should this be?

Temp
(K)

Press
(bar)

Principal gases

Mercury 443 10-15 42% (O2), 29% (Na), 22% (H2)

Venus 733 92 96% (CO2), 3% (N2)
Earth 288 1 21% (O2), 78% (N2)
Mars 223 10-14 95% (CO2), 3% (N2)

To understand why, we must go back 4.6 Billion years, to
when the slowly spinning solar nebula had gravitationally
collapsed and coalesced into innumerable small bodies and,
finally, into the planets. Various gases from the nebula
became chemically incorporated into the rocks forming the
planets resulting, at this stage, in four planets that looked
remarkably similar - hot, solid bodies made up of different
types of rock but devoid of any sort of atmosphere.

Extensive volcanic and tectonic activity delivered hot magma
to the surface, releasing trapped gases that were quickly lost
to space. Eventually each planet had cooled sufficiently for
heavier gases (such as CO2, O2 and N2) to be retained as an
embryonic atmosphere. Further cooling saw progressively
lighter gases (H2O, CH4 and NH3) retained and added to the
young atmosphere. When volcanic activity ceased the
outgassing came to an end and only minor additions to the
atmosphere were possible, principally from captured atoms
of gas in the solar wind, and gases released from radioactive
decay of crustal rocks.

In the particular case of Mercury, its volcanic life of less than
about 1 Billion years meant that outgassing to form an early
atmosphere was over relatively quickly. And due to its low
surface gravity and high temperature (because of its relative
closeness to the Sun) virtually all released gases were quickly
lost to space. The net result is an extremely thin atmosphere
that is due primarily to the solar wind and gases released by
radioactive decay of elements in the crust.

Exactly the same outgassing process formed the early
atmospheres of Venus and Earth, but their larger masses
prolonged the volcanic activity - it appears that Venus was
volcanically active until
about 50 million years
ago and the Earth is still
experiencing widespread
tectonic and volcanic
activity. As they slowly
cooled, their higher
surface gravities enabled
a greater proportion of
gases such as CO2 and
H2O to be retained rather
than being lost to space. Earth's cooler surface temperature
enabled outgassed H2O to exist as a liquid, forming oceans,
lakes and river systems.

At this point two critical differences between the
development of the atmospheres on the two planets becomes
apparent. Firstly, CO2 is readily absorbed into water and can
be locked-up into silicate rocks as calcium carbonate
(CaCO3). Over millions of years these reactions have
transferred atmospheric CO2 into the oceans and crustal
rocks on Earth whereas on Venus, lacking surface water from
early in its life, its concentration has gradually increased as
more is added via rock outgassing. Carbon dioxide is an
important greenhouse gas and the high concentration on
Venus has promoted a runaway thermal rise on the planet -
it is estimated that the temperature would be about 480K
lower if the concentration was the same as on Earth. In
contrast, the temperature increment due to this gas in Earth's
atmosphere is about 33K. The second critical difference was
the development of plant life on Earth - the
photosynthesis/respiration cycle uses sunlight to produce
oxygen from CO2, which over time reduces the total carbon
dioxide atmospheric concentration.

High in the Venusian atmosphere, photochemical reactions
convert CO2 to dense clouds of sulphuric acid, which then
falls as a concentrated acid rain. Atmospheric clouds on Earth
comprise water vapour or ice crystals and form part of the
rainfall, run-off and evaporation cycle. In summary, therefore,
the atmosphere that we see today on Venus derives from
gases outgassed from the rocky crust and mantle, and that on
Earth has the same source but has been dramatically modified
by the presence of liquid water and the spread of plant life.

The Martian atmosphere has similarities to both Mercury and
Venus - the relatively low surface gravity means that most
outgassing during its volcanically active period has ben lost
to space, with heavier compounds such as carbon dioxide
now dominating the extremely thin atmosphere. Surface
temperatures are sufficiently low for CO2 to freeze out and
migrate between the poles as the seasons change. Despite the
predominance of CO2, the low density restricts the
greenhouse effect on Mars to an almost negligible 6K.

In our next article we will look at the outermost planets, the
gas giants, looking at the dramatically different atmosphere-
forming processes they have undergone.



PRACTICAL ASTRONOMY  (with a difference)

This month's Practical Astronomy is a story about the use of
astronomy by some University detectives to solve the sort of
questions that you might never have asked yourself! For
example - exactly when did the artist Vincent Van Gogh
paint his Moonrise picture? The vivid colours of his picture
show a bright orange orb partially obscured behind a low
range of hills - untitled by Van Gogh, art scholars mistakenly
assumed the orb was the Sun and referred to the picture as
Sunset, but it is now known as Evening Landscape with
Rising Moon.

Knowing that Van Gogh preferred to paint from real life
rather than make sketches and then finish a painting in his
studio, a team of "Astronomy Historians" from Texas State
University set themselves the task of trying to determine on
which day in 1889 Van Gogh painted the scene. Starting with
the general location, somewhere close to the Saint Paul de
Mausole Asylum in Saint Rémy de Provence where the artist
was being treated for his insanity, the team established that
the view of the cornfield clearly matched the view seen from
a window at the Asylum. This likely location for the artist
was confirmed in the artist's letters, which noted he had been
allowed to paint at the Asylum as part of his rehabilitation.

Constructing a lunar trajectory chart for the precise location
the team deduced the date of the painting as either 16th May
or 13th July - clearly, the earlier date could be eliminated as
not according with the harvest scene shown in the painting.
Even more exactly, the team concluded that the Moon would
have been in the position shown relative to the hills for only

a couple of minutes at 9:08 p.m. on that 13th day in July,
1889.
Quite a remarkable piece of practical astronomy, but not the
first the first such puzzle the team has solved using their
practical astronomy background. Another investigation by the
team traced the flood referred to in The Franklin's story in
Chaucer's Canterbury tales "… so great a flood will bring that
full five fathoms shall it over-spring the highest rock in
Armoric Brittany …" to a freak flood in Northern France on
19th December 1340. And, the reference to "same star that's
westward of the pole" in the opening scenes of Hamlet
appears to relate to Tycho's star, the Great Supernova of
1572.

                                                                  **********************************
A MARCH ANNIVERSARY

Giovanni Virginio Schiaparelli (born at Savigliano, Italy on
14th March 1835) graduated in engineering and architecture
from the University of Turin in 1854. Initially in Turin and
subsequently in Berlin he studied astronomy for several years
before joining Struve and Winnecke at the Pulkovo
Observatory in Russia. Returning to his homeland in 1860,
he joined the Brera Observatory in Milan as second
astronomer in 1860, becoming the Director in 1862 and
remaining in charge until his retirement in 1900.

Aside from discovering the asteroid Hesperia in 1861,
Schiaparelli's early reputation came from his study of comets

and meteor showers. Observing
the comet 1862 III he theorised
that there was a repulsive force
from the Sun which, together
with gravity, produced the tail of
a comet. After extensive
observations of the great August
meteor shower of 1866 he was
the first to correctly deduce that
a shower occurred as the Earth

passed through the orbit of a comet. Noting the regular
appearance of meteor showers from a particular radiant, he
coined the terms Leonids and Perseids for two prominent
showers, and proved that the Leonids are associated with

Comet Tempel-Tuttle.

Perhaps now best remembered for his observations of Mars,
Schiaparelli closely observed and sketched the planet during
seven oppositions. Starting with the opposition of 1877,
initially using a 9" refractor and then a 20" instrument which
was, at the time, one of the best telescopes then available, he
produced the best maps of the surface of the planet then
available, naming various features after real and mythical
continents and bodies of water.

During his first observations in 1877 he had seen the network
of linear structures on the surface of Mars which Secchi had
christened "canali" after observing then in 1869. Meaning
"channels" in Italian, the term was mistranslated into English
as "canals", giving rise to waves of hypotheses, speculation,
and folklore about the possibility of intelligent life on Mars.
Among the most fervent supporters of the artificial canals
was the famed American astronomer Percival Lowell who
spent much of his life trying to prove the existence of
intelligent life on the red planet.

For his various discoveries and theoretical work Schiaparelli
was awarded the Gold Medal of the Royal Astronomical
Society in 1872 and the Bruce Medal in 1902. In his
retirement Schiaparelli devoted himself to writing about the
ancient history of astronomy, his three-volume history on the
subject being published a decade after his death in Milan on
4th July 1910.



March  2010 Sky Diary:
Chart for Chichester, mid-month, 9.00 p.m.
(Compiled by Peter Littlejohns)

Mercury:  low down in the west, will be at its best
towards the end of the month and into April.
Venus: sets around 21:15 by month-end, its phase
being about 94% giving a magnitude of -3.9 and an
apparent diameter of 10.5". From the 25th onwards it
will be a few degrees above Mercury at dusk.
Earth: crosses the Celestial Equator at 17:30 on the
20th, marking the Vernal or Spring Equinox. Clocks
change from GMT to BST on the 28th (remember
"Spring Forward, Fall Back" to decide which way to
change your clocks and watches.)
Mars:  moving away from Earth, showing a 90%
phase as it fades to mag.+0.2 by the 31st. It will be due
south at mid-month, below Castor and Pollux, and
visible for most of the night
Jupiter:  not observable at present.
Saturn: reaches opposition on the 22nd, shining at
mag.0.5 in Virgo, tilting its ring system towards us by
only 30.
Uranus: too close to the Sun to be visible.
Neptune: too close to the Sun to be visible.

                                                                  **********************************
Last Month's (February) Meeting:
�  The existence of Pluto as the then ninth planet in our Solar
System was first suggested in the late 19th Century to account
for perturbations in the orbit of Uranus that could not be
explained solely by Neptune. Astronomers at the Lowell
Observatory in Flagstaff, Arizona started a detailed search in
1906, which continued on and off for nearly a quarter of a
century. After searching for a year using the 13" astrographic
camera refractor at Lowell Observatory at Flagstaff, Arizona
(see image below), Clive Tombaugh first identified the planet
from two photographic plates exposed six days apart in late
January 1930.

According to Robin Gorman
in his talk, there were several
reasons "Why Pluto had to
go" from being a fully-
fledged planet to one of the
newly devised diminutive
class of dwarf planets. The
2006 International
Astronomical Union's (IAU)
meeting noted three
requirements for bodies in our
Solar System to be classed as
planets: firstly, the body must
be in orbit around the Sun and

not a satellite of another orbiting body. Pluto satisfies this
requirement, albeit in a highly inclined orbit compared with
the other planets in our system. Secondly, it must have
sufficient mass for its self-gravity to overcome rigid body
forces so that it assumes an approximately spherical shape.
Despite being only about 1/6th the mass and 2/3rd the size of
our Moon, Pluto also meets this requirement.
The IAU's final requirement for a body to qualify as a planet
is that it must have cleared the region around its orbit of other
bodies. Unfortunately for "Pluto is a Planet" advocates, Pluto
orbits in the Kuiper Belt, outside the orbit of Neptune, in a
region inhabited by many other Sun-orbiting bodies - so
goodbye planet Planet and hello dwarf!
Robin explained that the IAU meeting also introduced a
"Small Solar System Bodies" class for everything else not
falling into the Planet and Dwarf Planet classes.
Examining the IAU's third requirement, Robin put the
"clearance" requirement into perspective, noting that whilst
there are estimated to be about 200 dwarf planets in the
Kuiper Belt, their mutual separation is several hundred
million miles. In contrast, separation between the estimated
half million bodies in the asteroid belt, including Ceres (also
classed as dwarf planet), is only about one million miles.
Thank you Robin for a most interesting presentation, but
what a pity we couldn't find a way of restoring Pluto back to
its historical position as the ninth planet in our system!

                                                                 
                                                                  **********************************
Planetarium Shows in March:
Fri. 5th 7:30 p.m. Stars on Frosty Winter Nights
Sun. 7th 3:30 p.m. Destination Mars: The Red Planet
Fri. 19th 7:30 p.m. The Northern Lights
Sun 21st 3:30 p.m. The Northern Lights

Fri. 26th 7:30 p.m. The Stars This Month
Sun. 28th 3:30 p.m. Those Magnificent Moons
Do remember! SDAS Members can watch planetarium
shows at the special, discounted, ticket price of only £5.
Booking by Telephone: 01243 774 400 or 07818 297 292


