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The 2009 Stan Cocking Memorial Lecture:

Malcolm McCallum (QMUL),
'Was Einstein 100% right?"

Stan Cocking, a founder member of this society, alasys
fascinated by big questions, how the universe esfatiow it
works, astrophysics, cosmology and relativity. Hauld have
been fascinated by this lecture tonight by MalcdficCallum
of Queen Mary University of London.

May | also take this opportunity to wish you allMerry
Christmas and a Happy New Year. | hope Santa byogsall
those astronomical gifts you are hoping for. A shdra can't
being clear skies too, but there should be plentgr che
winter, so make the most of them.

THE NIGHT SKY THIS MONTH

by Bob Dryden

Earth:
Sagittarius on Z1 December at 17.47 UT.
that is the winter solstice, and the days will diplwecome
longer again. The Earth’s orbit around the Sunads quite
circular. As a result, there comes a point wherilEa closer
to the Sun than the rest of the year. This is knaas
perihelion, which is reached off 3anuary at which time our
planet is just 147 million kilometres from the Saonversely,
when at aphelion, the Earth is 152 million kilonestaway).

Mercury:
continues. Mercury reaches greatest eastern dlongan
18" December (at 20°) but it will be a paltry 8° highsunset
which will make it very difficult to see the planet all.
However, on the evening of the ™ &here is a guide in the
shape of a thin crescent Moon. It will be justaand to the
left of Mercury and as Mercury will be magnitude5Q@hat
evening, you may be able to find it in binocularst is
certainly an interesting observational challengeferior

Leo/Cancer border by mid January. Telescopicaiby
should be able to make out surface markings anddhit
polar cap. It is best to let the planet gain soreegtit
above the horizon before attempting to view it wjthur
telescope so that the seeing will be better. In mid
December Mars rises at about 20.30 UT, but thisines
around 18.30 UT by mid January. Mars has been ngovin
in an easterly direction up to now, but orl"@ecember it
becomes stationary, before it becomes retrograde (i
backwards) in motion, moving back towards Cancer.

Jupiter:  Jupiter is low in the south east at dusk,
eventually crossing from Capricornus into Aquariuét
magnitude -2.1, it is easy to see but getting raltihe for
good telescopic views. There is an interestingtinge
with Neptune on 20 December. They will be 0.5° apart
so they will both be in the same eyepiece fieldviefv
which does not happen very often. Try comparingrthe
apparent size. Jupiter is a whopping’ 2&ross while
Neptune is a measly 2.2In fact, in all probability you
will not be able to make out Neptune’s disc. Neptwill

be just to the right of Jupiter. The next eveni@d®y a
crescent Moon will join the two planets giving acei
vista.

The Sun is at its lowest point on the ecliptic in Saturn: You will have to be an early riser to see Saturn
In other words, as it is in the morning sky at the moment. Cragaiirgo,

it doesn’t rise until about 01.00 UT in Decembenda
23.00UT in January. The rings are opening up again
though and they will be at about +4.7° which means
small telescope should reveal them OK.

Uranus + Neptune: Uranus continues to be on view in
the evening sky while Neptune is gradually dropping
towards the evening twilight. Close to the Aqualiisces

The very poor evening showing of Mercury border, Uranus is easily visible in binoculars agmitude

+5.7 if you have a decent finder chart. Neptunédessin
Capricornus and is still close to the relativelight stars
Fl42, 44, & 45 which help to guide you to it. Yoaed to
look for Neptune fairly early after sunset becaiissets
by 21.00UT in December, decreasing to 19.00UT by mi
January.

Eclipse: There is a partial eclipse of the Moon ori'31

conjunction is on @ January, after which the planet climbs December. Unfortunately it is only a small eclipséth

into the morning sky but will probably be still ldato see
during the first part of the month.

just 8% of the Moon entering the umbral shadowhef t
Earth. However, lunar eclipses are not that fragse if
it is clear, make the effort to see it. The eclipsicially

Venus: With a solar elongation of just 7° in mid Decembe starts at 17.15UT as the Moon starts to enter the

Venus is as good as unobservable this session. eri®up
conjunction is reached on"1January.

Mars:
expect Mars to be gaining brightness and size lw, mdhich

indeed it is. It increases its magnitude from —@.41.1 by
early January and its size grows front' 14 14'. This makes
it an easy naked eye object in Leo in December,imgow the

penumbral shadow. In practice, it is usually véifficult
to see this part of an eclipse as the brightneasgg on
the lunar disc is very subtle. The Moon startsriteethe

As opposition is at the end of January you woulddarker umbral shadow at 18.52UT and this is whestmo

people will notice anything happening. Mid eclipseat
19.22UT, and the umbral phase ends at 19.53UT. The
Moon finally leaves the penumbral shadow at 21.30UT
The whole event will occur while the Moon is in Tas,



starting in the east at about 20° above the hoyiaod ending
in the south east at about 55° high.

Meteors: There are two major meteor showers this sessiot

one very favourable, and one not so.

The Geminids have been active frofi December and will
remain so until 18 Maximum night has just passed
(13"714") but there should still be plenty of Geminid meteo
to see. There is ho Moon to spoil the view sa ifsiclear
make the most of the situation because Geminidsofiem
spectacularly bright and slow.

The Quadrantids produce lots of meteors (aboutn8Bcar at
maximum) but they are usually fast and reasonahlint.f
Active between % and &' January, maximum is on™3at
18.00UT. Sadly, this year the Moon ruins the slagwit is 18

days old on %, rising about 20.00UT, and will drown out

most of the meteors.

Comets:
continue to be visible, and both are in the morrskg

81P/Wild crosses Leo and Virgo this session whictkes it a
morning object. It starts at +10.4 magnitude, tmightens to
+9.6 mag by mid January (and will continue to bréghuntil
the end of March) so a small telescope may be éntargyou
to find this one.

The second comet is 2007 Q3 Siding Spring whictuisently
in Coma Berenices, but crosses into Bootes by dgnukhis

The two comets | mentioned last Spacewatct-

He gave a very detailed account of all the varmllet
have to be borne in mind when sending an instrument
package into space:

The location of any space junk that might eaus
damage.

- Is the Sun very active? Will its radiationndme
equipment? Did you know in 1972, in the period
between the Apollo 16 and 17 missions, there was a
long spell of high solar activity that would haviddd
any crew who went up at that time? Not that we
knew at that time.

Small is best. Minimise everything and roilt holes
in any aluminium or carbon fibre structures in erde
to reduce weight.

Power expenditure needs to be kept as low as
possible. Mobile phone technology has helped a lot
with this.

How do the materials react to a vacuum oh hilra-
violet radiation? Certain plastics and lubricatiaan
emit gases which could damage optics or machinery.

Once you have your instrument planned you haveuiid b
it and test it, so you need to create a suitablecesp
environment and carry out vibration checks to chick
will survive the launch. Then check adjacent instents
won't interfere with its function or that dirt orther
outgassings don't get into the works or onto théicsp
when it's finally deployed. RAL has a space tdsirober

comet is also brightening, from +10 to +9 magnitudewhich can simulate vacuum conditions with a temjpzea

(probably the brightest it is going to get) so, iaganly a
small telescope will be needed.

Asteroids. Again, as with last session, the same asteroid,
Vesta, is on view. It remains in Leo, and briglstdnrom
magnitude +7.5 to +7.1 by January so you will onbed
binoculars and a finder chart to find it. It wdbntinue to get
brighter until the end of February when it will oba
magnitude +6.1.

Algol: For those who want to try their hand at a vadatihr
observation, Algol is the easiest to measure. Mim is
reached on 2% December at 5.6UT, ¥7at 2.4UT, 29 at
23.2UT and 1 January at 20.1UT.

MOON PHASES: |

New: 18" Dec.; First Qtr; 2% Dec.; Full: 3% Dec.; Last Qtr;
7" Jan.

LAST MONTH’'S TALK |

by Gwyneth Hueter

range of -170°C to +150°C. RAL also has a vibratio
tester which can create various types of vibration.

Our after-tea speaker was our ever-intrepid Bobp wh
went to the grand opening of the Hanwell Obseryator
north of Banbury. We were treated to views of eath
unusual telescopes in the open air, including angb-
John Wall folded refractor (I had to check my nbtesid

a 12%-inch reflector whose support looks like three
beehives one on top of the other. There is alseo30V
Millennium reflector for public use. It has a fiam you
stand on so you rotate with the telescope as yol lo
through the eyepiece.

Christopher Taylor owns the ground and has somea goo
connections when it comes to getting grants forlipub
equipment. He got some commercial telescopes and
wants to use CCDs on them but the location is disio

its suitability (as well as there being no poweurse
anyway). Bob amused us with lots of slides ofegre
blocking the views and the small bit of southerewihe
did find will give you superb views of Banbury'sght
pollution, two miles south....- that's if you haverdlen
down one of the banks by the path in your half mibdk
from the car park. Well done Bob for survivingtédl the

Mr Kim Ward is head of the Space Engineering anctale.

Technology Division at Rutherford Appleton Labs,dahis
talk was about RAL'’s involvement in designing andlding
scientific instruments to be carried on craft inrtBaorbit and
beyond.



Space Place

SUNGLASSES FOR A SOLAR
OBSERVATORY

In December 2006, an enormous solar flare eruptedhe
Sun’s surface. The blast hurled a billion-ton clafdgas (a
coronal mass ejection, or CME) toward Earth andrisguh
days of intense geomagnetic activity with Northerights
appearing across much of the United States.

While sky watchers enjoyed the show from Earth'Sase,
something ironic was happening in Earth orbit.

At the onset of the storm, the solar flare unledste intense
pulse of X-rays. The flash blinded the Solar X-Renager
(SXI) on NOAA's GOES-13 satellite, damaging seveoals
of pixels. SXI was designed to monitor solar flatagt it must
also be able to protect itself in extreme cases.

That's why NASA engineers gave the newest Geostatio
Operational Environmental Satellite a new set ghssticated

“sunglasses.” The new GOES-14 launched June 27 a%

reached geosynchronous orbit July 8.

GOES-13 SXI €5  Raw
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TINA 1.000s

X-9 class solar flare December 6, 2006, as seeBOES-
13's Solar X-ray Imager. It was one of the strondkses in
the past 30 years.

Its “sunglasses” are a new flight-software packégd will
enable the SXI sensor to observe even intense $falas
safely. Radiation from these largest flares canaagdr
military and civilian communications satellites, rahten
astronauts in orbit, and even knock out cities’ powrids.
SXI serves as an early warning system for thesedland
helps scientists better understand what causes them

“We wanted to protect the sensor from overexposoue,we
didn't want to shield it so much that it couldn’atber data

Maryland. (GOES-14 was called GOES-O before
achieving orbit).

Shielding the sensor from X-rays also reduces theuat

of data it can gather about the flare. It's likargazing

with dark sunglasses on. So NASA engineers mugesar
balance between protecting the sensor and gathering
useful data.

When a dangerous flare occurs, the new SXI sermor ¢
protect itself with five levels of gradually “danke
sunglasses. Each level is a combination of filtersl
exposure times carefully calibrated to control $easor’'s
exposure to harmful high-energy X-rays.

As the blast of X-rays from a major solar flare Bsye
GOES-14 can step up the protection for SXI throtmgise

five levels. The damaged sensor on GOES-13 had only
two levels of protection—low and high. Rather than
gradually increasing the amount of protection, tihder
sensor would remain at the low level of protection,
switching to the high level only when the X-ray dosas
very high.

“You through the levels of protection,” Tanner says
“We've really fine-tuned it.”

Forecasters anticipate a new solar maximum in 2012-
13, with plenty of sunspots and even more sdéaies.
“GOES-14 is ready,” says Tanner.

For a great kid-level explanation of solar “indities”
and space weather, check out:
http://spaceplace.nasa.gov/en/kids/goes/spaceweathe

This article was provided by the Jet Propulsion duttory,
California Institute of Technology, under a contragith the
National Aeronautics and Space Administration.

FURTHER DISCUSSION

If you are not already on our internet mailing, libten
why not log on to YahooGroups. The list is called
‘abingdonas'. Members use the list to alert eabbrot
about celestial events and to chat about amateur
astronomy. The list is quite active, with several
messages most weeks. To read through previous
messages click on:
http://groups.yahoo.com/group/abingdonas/

To join the abastro list,
http://www.yahoogroups.com .
unsubscribe from the list here.

please go to
You can also

To post messages to the list, please send them to
abingdonas@yahoogroups.caonPlease note that you
will need to sign up with a YahoolD if you do not
already have one. You can do this on the above. page

Further information about the mailing list can berid
on the abingdonas webpage at :
http://groups.yahoo.com/group/abingdonas/

Further discussion on astronomy and many other

when a flare is occurring,” says Cynthia Tanner,| SX topics takes place at the Spread Eagle pub in
instrument systems manager for the GOES-NOP saies Northcourt Road after the meeting. You are most
NASA's Goddard Space Flight Center in Greenbelt,Welcome to join us.



DATES FOR YOUR DIARY |

The editor of “SpaceWatch” is Andrew Ramsey, who

would very much appreciate your stories |&
contributions. Please send any news, observations,

11" Jan. 8pm Speaker meeting: Dr Frazer PeTce
photos, etc. to:

(Univ. Nottingham), 'Exoplanets’

Mail: A.T.Ramsey, 35 Cope Close, OXFORD, OX2 9AJ.

18" Jan. 8pm Beginners’ Meeting in the Per E-mail: AbAstro@ATRamsey.com
Room P 9 g [y Phone: 01865 245339

STAR CHART

The Night Sky at 21:00pm (GMT) next Saturday (19" December)

With the Milky Way still high, M31 almost overheadd Orion getting higher in the winter sky, thisiigreat time to
sweep the sky with binoculars, or explore withlageope on those clear frosty nights.



