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The Miracle of SOHO

We all go outdoors on clear, usually cold, dark
nights to enjoy the wonders of the sky. The most
obvious part of this celestial display are the stars.

Once upon a time, as astronomers gathered
information on these distant objects one of their
number tended to be a little disregarded — the Sun.
Not so these days...

Thanks to one of the most productive spacecraft
ever built, scientists are far better acquainted with
the star that lights our world and gives us life. Built
for ESA by European industry, the Solar and
Heliospheric Observatory (SOHO) went into space
on 2 December 1995.

SOHO took some 4 months to reach its ideal
location 1.5 million kilometers from Earth — on the
sunny side of course. Since then it has provided ten
years of dedicated service to revealing the secrets of
our closest star, the star that sustains life on Earth —
the Sun.

The initial profile required SOHO to observe the
Sun for only 2 years; the little craft has now vastly
exceeded expectations. But as with all things this
period of operation has not been all bliss and joy.

The first episode occurred in June 1998 when all
contact was lost with the craft - full operation only
being restored in November 1998. Next came the
failure of SOHOQO’s last gyroscope. This crisis was
eventually overcome with new software that allows
control of the craft without the need for gyroscope.
All went well until June 2003 (June seems to be a
bad time for SOHO) when its main antenna jammed
and a new workaround involving yet more new
software and use of a secondary antenna was
implemented.
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In its time SOHO has given us so
many insights into the workings
of the Sun, and indirectly other
stars.

Scientists have been able to
watch, and forewarn of coronal Mass Ejections
(CME) which can disrupt communications on Earth
and endanger astronauts while in space. Other
astronomers have used SOHO to develop a detailed
picture of the internal environment of the Sun and
developed the technique of helio-seismology.

Amateurs have not been left out though. Numerous
individuals across the world have used the publicly
available archive, and near real-time release, of
SOHO images to discover, and monitor, a new class
of comet — the Sungrazer. Comets that plunge into
the Sun or evaporate on close approach. Today
both amateurs and
professionals  alike
monitor the images
for these objects and
on 5" August 2005
SOHO presented its
1000"™ sun grazing
comet — the 999" one
was discovered only 5
minutes before the
1000™!

So what for the future of SOHO? The plan is to
keep SOHO operating into 2007 which would
provide scientists with data covering a complete 11-
yr cycle of solar activity. Beyond that it is anyone’s
guess. SOHO has endured much in its ten years of
operation it would not be a surprise to anyone if it
stopped working tomorrow. Thanks to SOHO we
now not only understand our Sun better, we have
learned so much about electronics in space that
future deep space probes are likely to be far more
robust than those of the past.



Best image ever of the Crab Nebula

A new Hubble Space Telescope image (rather a
mosaic composed of 24 images) of the Crab Nebula
was release on 1% December.

The Crab Nebula (M1) is one of the most studied
objects in the heavens. The remnant of a supernova
explosion observed in 1054 AD this beautiful
expanse of interstellar dust and gas now extends to
over 6 light-years across; while the object itself
resides some 6,500 light-years from Earth.

At the core of M1 is a compact, extremely dense
object known as a neutron star. This spins rapidly
and ejects twin beams of radiation that can be
observed to flash 30 times per second as the beams
intersect our line-of-sight. This neutron star is what
is left of the core of the original star.

The Crab Nebulae has an Irish context. It got its
name from its appearance in drawings produced in
1844 by none other than Lord Rosse as he studied it
through a 36-inch telescope in the Irish midlands.

In the image above the orange regions are mainly
hydrogen, the bluish central region is the result of
high energy electrons travelling at near the speed of
light spiralling along the intense magnetic field
lines that surround the neutron star. While the blue
in the outer region filaments is oxygen, green is
singly-ionized sulfur, and red indicates doubly-
ionized oxygen.

A high resolution image may be downloaded from
http://lwww.spacetelescope.org/images/html/heic051
5a.html

Titan Update

For some time the atmosphere of the Saturnian
moon Titan has been known to contain significant
concentrations of methane — considered by many to

be a possible signature of life past or present on a
planet/moon.

Latest analysis of data from Gas Chromatograph
Mass Spectrometer (GCMS), (a Goddard Space
Flight Center instrument aboard the European Space
Agency’s Huygens Probe) hints strongly that the
methane on Titan may have a geological origin
within the moon, and not from the surface as
previously thought — and thus not of biological
origin.

The biological link can be eliminated because life
(as we know it) has a preference for C-12 over C-
13. The methane on Titan shows no preferential
enhancement of Carbon-12 and is therefore not of
biological origin.

Mars Express

Announced on 30" November was the discovery by
the Mars Express of buried craters and ice on Mars.
The MARSIS radar on board the orbiting
spacecraft, ESA's Mars Express, was used this
summer to directly extract information about the
deep subsurface of Mars.

First results reveal an almost circular structure,
about 250 km in diameter, shallowly buried under
the surface of the northern lowlands of the Chryse
Planitia region in the mid-latitudes on Mars. The
scientists have interpreted it as a buried basin of
impact origin, possibly containing a thick layer of
water-ice-rich material.

MARSIS also probed the layered deposits that
surround the north pole of Mars, in an area between
10° and 40° east longitude. The interior layers and
the base of these deposits are poorly exposed. Prior
interpretations could only be based on imaging,
topographic measurements and other surface
techniques.

Two strong and distinct echoes coming from the
area correspond to a surface reflection and
subsurface interface between two different
materials. By analysis of the two echoes, the
scientists were able to draw the likely scenario of a
nearly pure, cold water-ice layer thicker than 1 km,
overlying a deeper layer of basaltic regolith. This
conclusion appears to rule out the hypothesis of a
melt zone at the base of the northern layered
deposits.



Winter Solstice

On 21* December we reach the winter solstice — the
shortest day of the year. The good news is that this
represents the longest night of the year; the bad news is
that the nights will then get shorter.

If you like warmer weather... Here comes the summer!

Members News

The EAAS Forum is the heart and soul of our society so
it has been quite a change for me when | moved house
and found myself without internet access and without the
EAAS forum community. If you are feeling a bit left out
during the month and want to become more a part of the
society, then get onto our forum and join in.

Merry Christmas and clear skies for 2006

P
Mark Stronge
EAAS Chairman

From Murta (new forum member) 6™ November
Mars watch was my first time meeting other members
and although a member for a while I knew nobody!!!

We had a great night on Saturday and my kids really
enjoyed the presentation and the telescopes. | live in
Newcastle and travelling can sometimes be a problem
due to my job. Any future evenings | would love to hear
about. Well done all concerned!!!

Kevin Black 17" November

As | walked out of work | suddenly noticed a nice clear
sky. I took a quick scan and I could see Mars shining
brightly in the east, Venus in the south and the honey
suckle moon rising north east. If that wasn’t enough 1
saw the biggest and brightest fire ball streaking through
the twilight sky in the region of ARES. | can be sure
people will report this as it made a whizzing sound and |
would say it mag -4.5. The smoke trail lasted for 10
seconds easily. What a beautiful site.

Let them meteors roll in. Clear skies all.

Kevin Black 25" November

The night sky is so calm. | have had a long period of
snow and now the sky is clear and Orion is shimmering
in the background. What a beautiful sight, | hope | can
capture Venus and the snow-topped roofs tomorrow. All
the best and clear skies.

Johnmc 27" November

Thanks for the comments
regarding the moon image
guys. | also have tried the
x2 Barlow on Mars. It is
448 frames in Registax.
Again  there is slight
movement due to

unsteadiness of the mount, but nevertheless it's a result. |
guess | better get some prunes before I try Saturn @

James Adamson 29" November

Hi everyone,

Here is an image of the crater Posidonius and
surrounding area. Taken in the early hours of the 20th
November with my TouCam and C8 SCT at f/20.
Captured in k3ccdtools, 10fps, 600 frames stacked in

rille feature to the upper right of the image!

CAN YOU HELP CoNoR?

Hi all,

On Sunday night, it was quite clear so | decided to try
out my telescope on the moon (I couldn’t find smaller
objects because my finder scope wasn’t properly
aligned!) And after trying to get used to the upside down
movement because images are reversed | finally got to
see the moon through a telescope. The craters were
brilliantly in detail and | realised that the moon moved
quite fast! There were some clouds about which gave the
moon a short but very colourful halo.

| don’t know how any one else moves their telescope but
| just swing the tube about until 1'm roughly pointing in
the direction of the object (not very professional).

How do you use polar alignment? | know you have to
point the telescope at the NCP or SCP, but what do you
do after that???

Martin McKenna 29" November

Did anyone happen to see that bright sundog today? I
seen it at 13.50LT 22* east of the sun. A VERY bright
patch of light of large diameter and boasting red, yellow
and blue colours...it was a real stunner. | observed it
covertly through a bus window while arriving at M.Felt
hence | have no images.

Next years naked eye comet is looking good so far. Its
magnitude is currently what it s expected to be (mag 17)
and is already showing a faint tail on CCD images. Role
on April 2006 lol



The planets in December

Mereury is a morning object of Mag-0.5 and is visible just before dawn until mid-month. This is its most favourable appearance this year. It reaches greatest western
elongation (21°) on the 13th which will give the best chance of seeing this illusive planet in the ease south-east. Venus dominates the early evening sky for about 1v2
hours after sunset, reaching its greatest brilliance (magnitude -4.7) on the 9th. Venus will be 4° above the thin crescent moon on the evening of the oth. Mars still

dominates most of the hours of darkness although it starts to fade towards the end of the month. At dusk it's already well up in the eastern sky; transiting in the
south around 9 pm.
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