
    

Next Meeting - Friday 3rd June. Lecture room of the South Downs Planetarium, Chichester, at 7.30pm.
�  "What's Up!"  - guide to the month ahead by SDAS member John Whittington.

�   Short talk - Subject to be announced at the meeting.

�  "Search for Novae and Supernovae - Visual Robotic Telescopes" - by Guy Hurst. Guy is editor of The Astronomer
magazine and has a keen interest in observing exploding stars, forming the UK Nova/Supernova patrol group in 1976.

                                                                 **********************************

In the News:
�  A new analysis of data from NASA's Galileo
spacecraft has revealed that about 20 to 30 miles (30 to 50
km) beneath the surface of Jupiter's volcanic moon Io is
an "ocean" of molten or partially molten magma. Io's
volcanoes are the only known active magma volcanoes in
the solar system other than those on Earth, producing

about 100 times more
lava each year than all
of Earth's volcanoes.
While eruptions on
Earth occur in
localized hotspots
like the "Ring of Fire"
around the Pacific

Ocean, Io's volcanoes are distributed all over its surface.
More details of these recent findings can be found at:
http://www.sciencedaily.com/releases/2011/05/1105121
50723.htm

�  Since 2009, the Fermi Gamma Ray Telescope on-
board the Italian Space Agency's AGILE satellite has
detected several short-lived flares emitted from the Crab
nebula with energies hundreds of times higher than the
nebula's observed X-ray variations. On April 12th one
such flare was detected that grew about 30 times more
energetic than the nebula's normal gamma-ray output and
about five times more powerful than previous outbursts.
And then, on April 16th, an even brighter flare erupted,
lasting six days before the nebula returned to its "normal"
condition. "These superflares are the most intense
outbursts we've seen to date, and they are all extremely
puzzling events," said Alice Harding at NASA's Goddard
Space Flight
Center. "We think
they are caused
by sudden
rearrangements of
the magnetic field
not far from the
central neutron
star, but exactly
where that's happening remains a mystery." More
information on the observations can be found at:
http://www.nasa.gov/mission_pages/GLAST/news/cra
b-flare.html

�  Collaborating teams of astronomers based in France
announced in mid-May the discovery of the first rocky
planet in a stellar habitable zone. Their analysis of data
from ground-based telescopes backed-up with computer
modelling confirm, they claim, that temperatures on
Gliese 581d allow liquid water to exist. Located in a
multi-planet system about 20LY  distant, if Gliese 581d
does turn out to be habitable it would still be a pretty
strange place to visit, with a surface gravity twice that of
Earth and extremely dense atmosphere mainly comprising
CO2.  And, has been suggested, it may also be tidally
locked with its host star, always presenting the same face
towards the star. Detailed information can be found at:
http://www.alphagalileo.org/ViewItem.aspx?ItemId=1
03097&CultureCode=en

�  Astronomers have discovered the first ten examples of
a new class of Jupiter-sized planets floating alone in
space, away from the light of a star. The team believes
these lone worlds were probably ejected from developing
planetary systems due to
close gravitational
encounters with other
planets or stars. Without a
star to orbit, these planets
move through the galaxy
in the same way as the
stars, in stable orbits
around the galaxy's centre. More detail at: http://www.
nasa.gov/topics/universe/features/planet20110518.html
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Father's Day, Sunday 19th June
On this year's Father's day, the Society will again be
staging an exhibition at the Weald and Downland

Open Air Museum at Singleton.
Last year we had plenty of interest from museum
visitors, and hopefully the weather this year will

again hold fine and the crowds will flock.
If you are in the area, do please come along and

support your astronomical society as well as enjoying
the crafts and activities at the museum



LOOKING AT OUR LOCAL STAR
In a previous article on the Sun (November 2009), we
focussed on the overall structure of our nearest star and
only briefly described features that can be observed
telescopically. In this article we aim to redress the
balance, concentrating on some of the more common, but
nevertheless dramatic, "surface" and atmospheric features
that can be observed.

Before examining these features, however, we should
remind ourselves that the Sun is a ball of gas and the
visible "surface" is not really a surface at all, merely a
semi-transparent layer that emits the majority of the Sun's
light. This layer, the photosphere, is about 500km thick
and varies from about 9000K at its bottom (most dense) to
about 4500K at its top (least dense). Within this layer, the
greatest proportion of light is emitted from the region
where the temperature is between 5800K and 6000K.

Observing the Sun through a white light solar filter
(removing about 99.999% of the Sun's energy across its
entire spectrum), it is immediately noticeable how much

less bright the limb appears
compared to the rest of the
surface. This limb darkening
effect is not an illusion but
relates to how deep we can
see into the photosphere.
Specifically, around the limb
we are looking into the
upper, relatively cooler,
regions of the photosphere

rather than into the deeper, relatively hotter, layers when
we look more centrally at the disc. And because cooler
also means less bright, we see a less bright limb compared
to the rest of the disc.

Increasing the magnification, the complex structure of
individual or groups of dark sunspots becomes apparent.
As can be seen in this image,
with the Earth superimposed
to scale, sunspots are
enormous and comprise a
dark central region, the
umbra, surrounded by a less
dark, frond-like, penumbra
with a clearly defined
"edge". Around and away from the sunspots the solar disc
has a cell-like mottled appearance, the solar granulation.
Sunspots themselves form where intense local magnetic
fields suppress convection currents bringing thermal
energy from the solar interior, resulting in relatively cool

(3000-4500K) regions that
appear darker than the rest of
the surface. The granulated
appearance is a view of the
top of individual convection
cells, where hot plasma rises
and radiates thermal energy
as it spreads sideways before
sinking down again. Shown

here with the North American continent superimposed to
scale, typical cells are about 1000km in size and last only

a few minutes, constantly forming and dissipating. On a
larger scale and lasting about 24 hours, areas of
supergranulation may occasionally be seen, with a typical
size of about 30,000km.

The intense and highly scattered white light from the
photosphere makes it impossible to observe features in the
less bright chromosphere and corona unless special
filter(s) are employed. A hydrogen alpha filter enables
features within the few thousand kilometres thick "inner
atmosphere", the chromosphere, and the much hotter and
much more extensive outer atmosphere, the corona.

Slightly confusingly, some features are given different
names depending whether they are seen on the limb or on
the disc. In the image at
right, for example, a large
cloud of relatively cool gas,
a prominence, is held high
above the chromosphere by
strong magnetic fields.
Prominences may attain
heights of several tens of
thousands of kilometres and
last for several weeks. When seen against the solar disc
(as in the image below), the prominence is termed a
filament, sometimes several hundred thousand kilometres
across the disc.

Perhaps also discernible in the above image are numerous
short-lived jets of hot plasma, spicules, each about 500km
in diameter and extending several thousand kilometres
from the top of the photosphere into, and sometimes
through, the chromosphere. When seen against the disc,

spicules are referred to as
mottles or fibrils.
In the image at left, several
concentrations of white
spots, termed plages can be
seen, coinciding in position
with whitish-appearance
regions in the photosphere,
termed faculae. Appearance

of these spots can herald the formation of a sunspot, and
they can persist until the sunspot itself has dispersed.

Also associated with sunspot activity are coronal loops -
as the name suggests, these
are loops of extremely hot
gas, plasma, that extend into
the corona, aligned along
magnetic field lines between
individual or groups of
sunspots. Whilst the plasma
within the loop is constantly
being replenished, the loop
itself may last over many days. Sometimes the magnetic
fields around and within a loop may suddenly rearrange
themselves, giving rise to an extremely violent and
sudden release of energy across the electromagnetic
spectrum, a solar flare.

Observing the Sun at UV and X-ray wavelengths exposes
yet more features of the solar disc - we will examine these
in a future issue of the newsletter.



                             NOCTILUCENT CLOUDS
                                     (Contributed by Roger Burgess)

Appearing in the northern sky between 30 and 45 minutes after sunset, the
months of June, July and August are the best months to observe Noctilucent
clouds (NLCs), such as in this image of clouds over the Netherlands. The
highest clouds in the Earth's atmosphere, located in the mesosphere at altitudes
of around 76 to 85 kilometres (47 to 53 mile), they are normally too faint to be
seen, visible only when illuminated by sunlight from below the horizon with
the lower layers of the atmosphere are in the Earth's shadow.

Noctilucent clouds are not fully understood and are a relatively recently
discovered meteorological phenomenon; the first reported observation was in
1885, two years after the 1883 eruption of Krakatoa, although it remains
unclear whether their appearance had anything to do with the volcano.
Possibly the first reporting of such clouds about this time could simply be
because more people were observing the spectacular sunsets caused by the
volcanic debris in the atmosphere.

Noctilucent clouds form only under very restricted conditions; their occurrence
can be used as a sensitive guide to changes in the upper atmosphere. Since
their relatively recent classification, the occurrence of NLCs appears to be
increasing in frequency, brightness and extent

If you do spot these rather unusual clouds, make a note of the location, time
and elevation plus the cloud structure and how bright - these classifications are
all explained at: http://www.kersland.plus.com/nlcobser.htm#bright, which
site will also be very pleased to receive your report.
                                                                 **********************************

A JUNE ANNIVERSARY
Sir Fred Hoyle FRS was an English astronomer primarily
remembered today for his contribution to the theory of
stellar nucleosynthesis and his often controversial stance
on other cosmological and scientific matters, in particular
his rejection of the Big Bang theory. In addition to his
work as an astronomer, Hoyle was a writer of science
fiction, including books co-authored with his son
Geoffrey Hoyle.

Born on 24th June 1915, Hoyle was educated at Bingley
Grammar School, going
on to read mathematics at
Cambridge where he
spent most of his working
life at the Institute of
Astronomy, serving as its
director for many years.

In an early paper, trying
to work out the routes of
stellar nucleosynthesis,
Hoyle observed that one
particular nuclear
reaction, the triple-alpha
process, which generated

carbon, would require the carbon nucleus to have a very
specific energy for it to work. The large amount of carbon
in the Universe, which makes it possible for carbon-based
life forms (e.g. humans) to exist, demonstrated that this
nuclear reaction must work. Based on this notion, he
made a prediction of the energy levels in the carbon
nucleus that was later borne out by experiment.

While having no argument with the observation that the
universe is expanding, Hoyle disagreed on its
interpretation - he found it philosophically troubling that

the Universe had a beginning, implying a cause, and thus,
a creator. Instead, along with Thomas Gold and Hermann
Bondi, Hoyle argued for the Universe as being in a
"steady state." His theory hinged on the creation of matter
between galaxies over time, so that even though they
move further apart, new galaxies develop to fill the space
they leave. Hoyle explained that the resulting Universe is
in a steady state, in the same way that water molecules in
a flowing river are moving relative to each other but
overall the river remains the same. His theory was
regarded as the only serious alternative to the Big Bang
theory seemingly able to explain key discoveries of the
day such as Hubble's red shift observations.

Although Hoyle was a strong critic of the Big Bang
theory he was, curiously, responsible for coining the term
when he used it in a BBC radio Third Programme
broadcast on 28th March 1949. A key part of the body of
evidence that resulted in the Big Bang's victory over the
steady state model was the 1960s discovery of cosmic
microwave radiation, interpreted as the cool residue of the
Big Bang itself.

In his later years, Hoyle became a staunch critic of
theories of chemical evolution used to explain the
naturalistic origin of life. With Chandra Wickramasinghe,
Hoyle promoted the theory that life evolved in space,
spreading through the Universe, and that evolution on
Earth is driven by a steady influx of viruses arriving via
comets.

In 1957 he was elected a Fellow of the Royal Society, and
was knighted in 1972. He was honoured with numerous
awards during his lifetime, although (perhaps unfairly)
never received a Nobel Prize award. He died in
Bournemouth on 20th August 2001.



JUNE SKY DIARY
Chart for Chichester, mid-month, 9:00 p.m.
(Contributed by Peter Littlejohns)

Sun: A partial solar eclipse occurs at about
20:25 on 1st June.
Mercury:  very difficult to see towards the end
of the month as it rises above the horizon by
only about 20.
Venus: also poorly placed, close to the horizon
in the morning twilight.
Earth: Summer Solstice occurs on the 21st,
marking longest daylight hours day of the year.
Moon: total lunar eclipse on the 15th starting
about 30 minutes after moonrise and ending
about 22:00. Will be difficult to see as the Moon
will be close to the SE horizon and the sky will
not be totally dark.
Mars: rises in Taurus in the NE just before
03:00 at mag.+1.3.
Jupiter:  rises after 02:00 at mag.-2.0 between
Pisces and Aries.
Saturn: still well placed for viewing in the
SSW, shining at mag.+0.9 in Virgo.
Uranus: rises around 01:30 at mag.+5.9 in
Pisces.
Neptune: rises around 00:30 in Aquarius, but at
mag.+7.9 rather difficult to see.
Pluto: for the record, at opposition on the 28th.
Meteors: the Ophiuchid shower has a double maximum but only the first, on the 10th, is fairly favourable with around 5/hour,
from a radiant low down in the SSE.
                                                                 **********************************
Last Month's (May) Meeting
�  Barry Redman introduced us to the five largest Moons
of Uranus, highlighting the great diversity of surface
features and conditions between them. Titania is the

largest satellite of
Uranus, with a
diameter of about
1,600km (1,000
mile). Besides
impact craters of
many sizes that
pockmark the
ancient surface, its
most prominent
features are fault
valleys, up to

1,500km long and as much as 75km (45 mile) wide. At
the other end of the scale, Miranda, the smallest of the
five large moons reveals a bewildering variety of
fractures, grooves and craters, some reaching depths of a
few kilometres, exposing materials of different albedo
(reflectance), signifying a long and complex geologic
evolution of this satellite.

Thank you Barry for your overview of these distant
Moons, and congratulations on your recitation of the
names of all twenty-seven!

�  Ian Morison reassured us with his presentation Black
Holes - No Need to be Afraid!, explaining that whilst
these extraordinary astronomical objects range in size
from the minute to the stupendously large, with a mass
between a fraction and up to billions of times that of our
Sun, they do not roam around the Universe consuming
everything in their path! Formed by the collapse of stars
above a critical mass at the end of their fuel burning
processes, almost everything about these objects seems to
be counter-intuitive. Not only are they extraordinarily
cold, colder even than the temperature of space itself, but
they are not black, emitting a telltale Hawking radiation
as matter falls through the event horizon around the black
hole.

Thank you Ian for your most entertaining lecture. And if
you, dear reader, still need reassurance that black holes
cannot harm us, the lecture can be seen and heard again
at: http://vimeo.com/22387950

                                                                 **********************************
Planetarium Shows in June
Wed. 1st 3:30 p.m. Prepare for Blast-off!
Thurs. 2nd 3:30 p.m. Our Violent Sun
Fri. 10th 7:30 p.m. The Stars this Month
Sun. 12th 3:30 p.m. Moon & This week's Lunar Eclipse
Fri. 17th 7:30 p.m. When Rocks fall from Space

Sun. 19th 3:30 p.m. The Stars this Month
Fri. 24th 7:30 p.m. Seven Wonders of Solar System
Sun. 26th 3:30 p.m. Spectacular Total Solar Eclipses
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


