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As I write this (a fortnight before Christmas), It‟s turned out to have been a
funny old week; the conjunction between the Moon, Jupiter and Venus putting a smiley face in the sky, and the news that four teddy bears have been
sent into space by a bunch of English schoolchildren. Sadly, said bears had to
endure -40 degrees below zero, with one particular unfortunate racking up -53
degrees of cold, before being returned to their bedrooms.
It‟s the start of a New Year, although given the credit crunch it might not be a
good one for most of us. Still, if you (will) have money in your wallet, this
year might be the best yet for acquiring big-ticket second-hand items, such as
telescopes and eyepieces. What IS clear is that importing from the States will
cost you dear – at the time of writing, the exchange rate has dived to $1.45
and shows no sign of improving any time soon. Similarly, you don‟t need to
be Nostradamus to see that trading conditions are likely to be the toughest yet
for our smaller UK retailers. Let‟s just hope they can hang on, and we don‟t
lose too many.
GAS of course will still be in business, and this year seems to shaping up to
be the most active since Halley‟s comet returned back in 1985/6. Julia
Gaudelli‟s article on IY2009 provides a flavour of the activities we‟ll be offering our local community, and some of the benefits that will be flowing
back our way.
Peter Dean,

Editor
prdean@ntlworld.com

This months cartoon courtesy of www.xkcd.com
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Clouds Over La Palma
John Evans latest trip southwards to darker skies finds him returning to the Canaries,
and getting jiggy with some serious kit.

O

n 29th September I set off
for what would be my
eighth trip to La Palma,
my second this year. As
usual, I targeted the week deepest
within the dark of the moon, for,
much as I love moonlight, it really
doesn‟t mix with astrophotography. 8,000 feet up on the
Roque de los Muchachos, the air
is usually very dry and low in particulates and the moon shines dazzlingly white. Its radiance bathes
the cloud tops and scatters a background brightness that greatly reduces the contrast of film images.

My original plan was
to complete a series
of film projects and
travel light with my
trusty mediumformat film camera

You‟ll notice I said, „astrophotography‟, not „imaging‟. My
original plan was to complete a
series of film projects and travel
light with my trusty mediumformat film camera. There was
also an element of „for old time‟s
sake‟ in this, because this is how I
started out on my earliest trips.
Imaging with film requires less kit
and is less complicated than CCD
work with its multiple gadgets and
innumerable wires. So this seemed
an appealing way to go.
My next thought was „What if it‟s
cloudy?‟ There was also the possibility – more usually in summer
– of haze due to windblown dust
from the Sahara. I concluded that
it would be sensible to cover all
options and take the CCD equipment as well. At least I didn‟t have
to worry about carrying a mount,
tripod and counterweights with
me, as I had on those earliest trips.
For some years now, several of us
have been able to keep mounts and
other heavy equipment out on the
island.
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All the same, providing for CCD
work would be a lot more fuss. On
this occasion, I was travelling
alone and had been unable to gain
access to mains electrical power
on top of the mountain. I would
have to power everything off the
car battery. This had been all very
well on film trips when all that
was needed was to provide power
to the RA motor of my fairly undemanding but functionally excellent Vixen GPDX.
This time, I would have to power
the EQ6, which is greedier than
the Vixen, the CCD camera, the
laptop via an inverter, the motorised filter-wheel and, occasionally,
an electro-luminescent panel used
for making „flat-fields‟. This was
theoretically viable but didn‟t feel
good. To be on the safe side, I
would have to leave the car engine
running a good bit of the time and
would probably want to leave the
car pointing downhill for when it
was time to trundle back down the
mountain again.
There was also the far from negligible matter of driving 8,000 feet
up the mountain and 8,000 feet
down again and setting up the
equipment afresh each day. A
week of this on top of going without much sleep is very tiring. But I
had to go for it.
The first hurdle to be crossed with
any La Palma imaging trip is getting through check-in at the airport. Check-in officials‟ eyes can
often be seen to light up at the
sight of unusual or potentially
weighty items moving towards
(Continued on page 3)
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(Continued from page 2)

Sometimes,
they nail you;
sometimes,
for no obvious
reason,
they wave you
through without so
much as a raised
eye-brow.

them in the queue. Excess baggage
fees can be exorbitant. And it
doesn‟t help to say: „Look at that
fat bloke over there! Why should I
have to pay extra for my scientific
equipment when he‟s allowed to
take 20 kilos of gut-blubber on
board for free?‟ Sometimes, they
nail you; sometimes, for no obvious reason, they wave you through
without so much as a raised eyebrow. Short of flourishing a diplomatic passport, we‟ve discovered
no way to either predict or influence this. This time I was charged
a modest £37.50 for my 15 or so
kilos excess - a result.
That night it was head down to try
and put some sleep in the bank – a
commonsensical but probably unsound principle. I knew that sleep
for the rest of the week would be
at best brief, interrupted and taken
at times that my body clock would
find confusing.
Next morning I went to see a good
friend who lives on the island and
works at the observatory. I told
him what I was planning. He
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thought for a moment. „Are you
sure you want to do this?‟ he
asked. „There‟s always Joan‟s observatory we‟ve talked about.
Why don‟t we go over there and
I‟ll introduce you? He has power
laid on and some fantastic kit. It
would be a lot more convenient to
set up there.‟
He had a point. Joan Genebriere‟s
fine private observatory was over
at Tacande towards the west side
of the island. At 2,000 feet it didn‟t have the advantage of being
above the clouds or the extreme
transparency of the Roque but, by
comparison with anywhere in the
UK, it was still an exceptional site.
And the lure of a ready power
source and access to a range of
fine equipment was enormous.
Joan used to work for IBM and
latterly at the observatory on La
Palma. His skills and experience
in engineering and optical design
are extraordinary. The centrepiece of his observatory is a professional quality 16” Cassegrain
derivative telescope of his own
(Continued on page 4)
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All of my previous
trips to La Palma
have been blessed
by good or excellent weather.
Mother Nature was
about to inject an
element of balance.

design with an SBIG
CCD camera and
several smaller ancillary scopes on the
same massive fork
mounting. It is
housed in a raised
motorised Ash dome
and managed from a
comfortable and impressively equipped
control room. For
good measure, there
is also a 32” Dobsonian. The range of
out-buildings includes a wellequipped workshop,
a work and study
room with internet
access and a selfcontained apartment
with all mod cons. The observing
facilities, not including the apartment, were available to rent by the
week for 160 euros.
“That‟ll do me,” I thought, glad to
have found an excellent alternative
to the lonely and exhausting, daily
grind up and down the mountain –
for all its potential rewards. You
have to think logistics on these
trips, and a key aspect of that is
how you manage your own energies. So I made the decision to
commit to Tacande for the week
and forgo the mountain.
That night, suffused with anticipation, I freed the kit from its protective bubble-wrap, set up and
aligned the equatorial head and
attached the various components
with their profusion of wires and
connectors. I looked up. There was
the suggestion of some cloud spilling from the direction of the ridges
to the east.
There‟s simply no good way to
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report what followed. All of my
previous trips to La Palma have
been blessed by good or excellent
weather. Mother Nature was about
to inject an element of balance.
The cloud advanced until it covered half the sky to the zenith. It
slid on, parting a little from time to
time, just enough to tantalise and
sustain hope that it might clear.
Purposefully now, it drove past the
zenith and headed down towards
the western horizon. You could
almost hear the „clang‟ as the leading edge of the cloud banks engaged and locked with the rim of
the distantly gleaming sea.
And that, more or less, was how
things stayed that night. It rained
as well. Later a cold, boisterous
wind sprang up. Even had the sky
been clear, this would have been
enough to rule out imaging because it would have shaken the
mount beyond the capacity of the
guider to track. I left the kit
shrouded in plastic sheeting and
turned in for the night.
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To cut a long story short, the
weather was bad all week. During
the occasional clear spells, the
stars scintillated wildly. This evidenced atmospheric turbulence
that destroyed any prospect of
worthwhile imaging. These were
far from typical conditions!
Through the week I was to get to
know Joan and his superb facility
well. The 16” Cassegrain is capable of very high precision work.
The quality of its Byers drives and
its mounting are such that there is
no need for guiding during normal
exposures. Active optics are used
to compensate for minute fluctua-

tions in a star‟s observed position
such as those due to seeing. This is
all that is required at the focal
lengths used.
The quality of his equipment, and
of course his expertise, enable
Joan to carry out some exciting
projects. One of these is the detection of exo-planets – planets orbiting remote stars. This is achieved
by plotting the minute periodic
variations in apparent brightness
of the parent star as the exo-planet
transits its disc. The planet cannot,
of course, be observed directly.
From a photographing and imaging viewpoint, this was a fairly
chastening week! But it was my

To cut a long story
short, the weather
was bad all week.

(Continued on page 6)
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first disappointment, so I
can‟t complain. And there
was an unexpected benefit - I
shall certainly return to Tacande to use some of the fine
equipment there. It is really
only practical to transport
telescopes of modest focal
length on our trips, and this
limits the range of objects
worth imaging to those of
large angular size - mostly,
this means extended nebulae.
Access to a fine telescope of
around 2 metres focal length
would bring huge numbers
of galaxies into the reckoning. Next time, I feel, La
Isla Bonita will owe me its
more usual cloudless skies
again…but only time will
tell whether she sees it that way too.
PIC 1 The 16” telescope dome at Tacande
PIC 2 The observatory control room
PIC 3 Joan with his 32” Dobsonian and the black
cat he calls his „Night Assistant‟
PIC 4 Light curve of a star, showing the transit of
an exo-planet, obtained at Tacande

Telescopes for Loan
No telescope? Still want to see planets and deep-sky objects? That’s not a problem
if you’re a member. Take advantage of the Society’s loan scheme. To find out how
it works and what you can choose, read on....
As we have had so many new members recently, can keep these scopes in circulation by promoting
it‟s probably time to remind all members that the their use a bit more strongly.
Society now has five telescopes that are available
to loan. Quite often beginners to astronomy are
All five instruments are Newtonian reflecting
uncertain about what sort of telescope to buy, and telescopes:
whether or not they‟d be able to use one; so this
Society resource gives you an excellent opportu- 1 - Celestron 4½” F9, tripod, equatorial mount,
nity to try one out. Loans are only available to
undriven
paid up members, and are completely free, there‟s
no deposit required. Up until now we haven‟t put 2 – AstroSystems 6” F8, pillar, alt azimuth
a time limit on the loans, but we plan to operate
mount, undriven, (no photo available).
on a three-month minimum period, renewable if
there‟s no-one else waiting to borrow. Loans have 3 – Tal 2 6” F8, pillar, equatorial mount, driven
been a bit sluggish of late, but I‟m hoping that we
Page 6
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4 – Orion Optics 8” Europa F6, Dobsonian mount
5 - Fullerscopes 10” Newtonian F6, equatorial mount.
All of the telescopes are equipped with a finderscope,
and at least two eyepieces.
If you‟d like to borrow one then please register your interest with either John Axtell (johnaxtell42@aol.com) or
Tony Questa (tq@11d.ndo.co.uk).
Let‟s keep these scopes in use!
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Data reproduced courtesy
of the Federation of Astronomical Societies 2009
Astro Calendar, Cartes du
Ciel.

Note: The map shows the general appearance of the night sky at 11pm on the 15th. The sky will look roughly the same at midnight on the 1st, and at 10pm at month-end.

January’s Night Sky
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Jupiter and Venus continue to be in the same area
of sky although not as close together and to the
moon, they are still making a show. During the 1st
few days of January, Mercury and Jupiter (the
solar system's smallest and largest planets) are
fairly close to each other. As the month moves
along,Jupiter becomes more difficult to discern in
the now lengthening twilight.

Jupiter

13 Jan - Geminid meteor shower maximum

Saturn is well placed in the evening sky,
rising before midnight. Still in Leo, as earlier
in the year. It‟s brightness and size gradually
increase to Mag +0.9 and a 19 arc second
disc.

A spectacular object in the western evening
sky throughout January. It has an average
magnitude of -3.6, and shows a half-disc
phase by end January

Venus

Saturn

Although it has an evening apparition early in
the month, reaching a maximum elevation of
6 º on 6th,, it is not observable. Later in January it will be briefly visible in the morning
twilight low in the South East. Venus will be
1.5º south of Moon on the 23rd January.

The Moon occults the Pleiades star Cluster
(M45) on the 7th.

The Moon is at First Quarter on January 4 at
11:56. Full Moon is at 03:27 on January 11.
Last Quarter is on January 18 at 02:46. Finally, the New Moon is on January 26 at
07:55

Mercury

Moon
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Data reproduced courtesy
of the Federation of Astronomical Societies 2009
Astro Calendar, Cartes du
Ciel.

Note: The map shows the general appearance of the night sky at midnight on the 15th. The sky will look roughly the same at
1am on the 1st, and at 11pm at month-end.

February’s Night Sky

6th - Comet C/2007 N3 (Lulin) is less than a
degree from Alpha Librae, so should be easy
to find.

Saturn is well placed in the evening sky, rising before midnight. Still in Leo, with the
rings slightly easier to see as it nears opposition in the first week of March, at which point
it will rise at sunset and set at sunrise. Its
brightness and size remain close to mag +0.9
and a 19 arc seconds

A morning star in the eastern sky 30 mins or
so before sunrise at the end of the month.
Jupiter
Saturn

A spectacular object in the evening sky
throughout February. It has an average magnitude of –4.2, and shows a distinct crescent
during the month.

Mercury is a morning star, visible in the east
30 mins or so before sunrise. Mercury will be
near to the Moon and Jupiter on the 22nd

The Moon repeats last months Pleiades occultation on the 4th in the early morning.

The Moon occults 3rd mag Epsilon Geminorum at 7.29pm on the 6th.

During the weekend Feb 21-23, the Moon is
very near Jupiter, Mercury and Mars just before sunrise.

The Moon is at First Quarter on February 2 at
23:13. Full Moon is at 14:49 on February 9.
Last Quarter is on February 16 at 21:37. Finally, the New Moon is on February 25 at
01:35

Venus

Mercury

Moon

Eclipses in 2009
2009 won‟t be great year for eclipses – there are just two solar and four lunar eclipses. Of those,
the only one visible from the UK will be a partial lunar eclipse on New Years Eve, neatly whilst
rounding out the year, will probably be unobservable due to excessive alcohol consumption. It
might serve as a handy excuse if your New Year‟s Eve party isn‟t going too well.
Things are not that much better if you are a solar eclipse „chaser, or fancy travelling to see one;
you have just the one total eclipse – on July 22st. This crosses land for most of the track, starting in
central India, moving eastwards though Nepal and into China, before ending in the Pacific Ocean.
It‟s worth mentioning that the track passes over a number of popular tourist destinations in China;
the easiest to get to by far is Shanghai (pop. ~19 million) where you‟ll see totality lasting well over
5 minutes, and for locations just 70 km to the south, the duration falls just 5 seconds short of 6minutes. This could be a great excuse to combine an eclipse trip with a trip up to Beijing to see the
Great Wall, or to Xi‟an to see the terracotta warriors. The only problem will be the weather – July
is very hot and very humid.
The other solar eclipse of the year (January 26) is annular and the track crosses most of the southern ocean, before making landfall across the Indonesian islands of Sumatra and Borneo, and
unlikely to be note-worthy.

Saturnian Satellite Occultations
As you probably aware Saturn‟s rings are now closing fast, and by next year will appear to be almost edge on. Due to the changing orbital inclination, Saturn‟s brighter satellites have now started
to mutually occult and eclipse each other, (exactly like you can see with Jupiter‟s satellites). In
January and February there are 6 events that should be visible from the UK:
January 7, at 04:28:39, Mimas(I) will partially occult Enceladus(II). The occultation lasts for 268s.
Both satellites will be 25” from the centre of Saturn in PA 86 degrees
January 8, at 04:06:54, Tethys(III) will partially occults Enceladus(II). The occultation lasts for
66s. Both satellites will be 31” from the centre of Saturn in PA 256 degrees.
January 12, at 22:07:02 there will be an annular occultation of Tethys(III) by Enceladus(II). The
occultation lasts for 127s. Both satellites will be 35” from the centre of Saturn in PA 85 degrees
January 20 at 04:18:19, Mimas(I) will partially occult Rhea(V). The occultation lasts for 112s.
Both satellites will be 7” from the centre of Saturn in PA 256 degrees.
January 24 at 04:22:34, Mimas (I) will partially occult Tethys(III). The occultation lasts for 186s.
Both Satellites will be 29” from the centre of Saturn in PA 85 degrees.
February 2 at 05:17:04, Mimas(I) will partially eclipse Tethys(III). The eclipse lasts for 371s. Both
Satellites will be 30” from the centre of Saturn in PA 265 degrees.
Note: Times above are in UT. The easiest to observe will be the occultation of Tethys, on January
12, as it is the only one in the next couple of months that happens before midnight. You will need
Page 10
society

© copyright 2009 guildford astronomical

a telescope, and a medium or high power eyepiece. Observers with a webcam or CCD might like
to try imaging the event, as it will only last for just over 2 minutes.

Occultations in 2009
2009 brings the usual crop of stellar occultations. Why not try something different
and have a go at observing one of these?
Minor planet
Occultation Date

No.

Name

Star
Duration

Designation

Mag.

(secs)

(Time in UT)

Jan 08 01:15.5

231

Vindobona

7.6

Jan 24 19:55.1

776

Berbericia

13.3

Jan 26 23:39.4

129

Antigone

Feb 16 01:58.0

2114

Mar 04 20:33.0

MagDrop

TYC 1844-00389-1

9.61

4.8

HIP 27528

8.60

3.3

7.6

TYC 1379-00821-1

9.58

1.8

Wallenquist

5.2

TYC 1894-00123-1

9.84

6.5

718

Erida

3.0

TYC 1231-00195-1

9.80

6.5

Mar 31 21:44.4

119

Althaea

6.5

HIP 70815

9.24

3.4

Apr 06 01:43.8

1242

Zambesia

6.5

TYC 7332-02287-1

9.74

5.7

May 17 22:38.3

1273

Helma

3.1

HIP 67248

9.03

7.5

Jun 18 22:33.4

619

Triberga

3.1

HIP 86320

9.10

4.5

Jun 26 03:22.4

89

Julia

6.8

TYC 0598-01472-1

9.27

1.8

Jul 10 22:55.9

213

Lilaea

9.4

TYC 6304-01595-1

8.24

3.1

Jul 29 23:30.1

439

Ohio

4.8

TYC 1215-01131-1

9.75

5.8

HIP 107302

6.01

0.0

HIP 25372

8.47

3.5

Aug 03 23:56.4

Jupiter

9321.4
10.6

Aug 27 03:26.4

52

Europa

Sep 05 03:16.7

111

Ate

5.9

TYC 1856-00666-1

9.23

3.8

Sep 20 04:50.7

405

Thia

6.8

HIP 29757

9.18

4.9

Sep 21 19:07.4

468

Lina

3.2

TYC 6810-00243-1

9.90

5.6

Sep 24 21:33.3

418

Alemannia

6.7

HIP 8221

9.31

3.7

Oct 03 04:04.2

297

Caecilia

4.1

TYC 1196-01057-1

9.21

4.4

Oct 20 01:15.4

139

Juewa

14.0

HIP 14232

6.45

5.9

Nov 14 02:30.4

278

Paulina

3.2

HIP 22446

8.63

5.2

Nov 21 03:24.8

234

Barbara

8.3

HIP 34106

7.52

5.6

Nov 24 02:00.3

58

Concordia

11.2

TYC 1313-01182-1

9.81

3.3

Nov 25 06:09.0

930

Westphalia

3.7

TYC 3361-00233-1

9.80

5.6

Nov 28 23:41.6

152

Atala

5.9

TYC 2411-02342-1

9.41

3.3

Dec 08 00:08.1

873

Mechthild

4.8

HIP 48836

9.83

6.8

Dec 08 02:17.9

1149

Volga

4.5

TYC 1861-01414-1

8.88

5.5

Dec 19 02:00.9

72

Feronia

18.4

TYC 0654-00755-1

9.84

2.8

Dec 23 01:35.7

245

Vera

7.2

TYC 1888-01136-1

9.06

2.6

Dec 29 04:04.8

599

Luisa

5.2

HIP 26592

6.61

6.3
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The Universe for Everyone
2009 has been designated the International Year of Astronomy, Julia Gaudelli tells us
what we can expect

2

009 has been designated the
International Year of Astronomy, with countries
from all the world taking part. Local, regional and national groups
are organising events to encourage
widespread interest in astronomy
and science in general. You can
find out more at
www.astronomy2009.org

GAS.
and the
IYA2009

What are GAS's plans ?
We will celebrate 2009 by doing
what we do best - bringing astronomy to everyone in our area.
There will be a series of events
throughout the year,
with a wide range of
activities that promote astronomy and
support the aims of
IYA2009.
We're already responding to requests
for the sort of outreach events we've
done in the past. In
addition, we'll be
holding public observing evenings,
'sidewalk' astronomy
nights, and have a
visitors stand at
events in Surrey.
These events will
provide opportunities
for the general public
to meet GAS members and observe with
us during the day and
at night.
We're organising a
one day event for
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school students focussing on
IYA's 'She's an Astronomer' programme. The aim is to introduce
astronomy as a potential career or
leisure interest while addressing
the perception that astronomy is a
'white male only' pursuit.
One of our main aims is to offer
as many people as possible the
experience of observing with a
telescope, particularly for children. We'll be raising the profile
of GAS, its activities, and astronomy in general.
Tell me more !
The major event we have planned
for 2009 is an Open Day for up to
200 school students, to be held at
the University of Surrey with the
theme 'She's an Astronomer, She's
a Rocket Scientist'. The day will
feature prominent female professional and amateur astronomers,
with lectures, displays and a
'question and answer' session.
We'll be at the UK Space Conference at Charterhouse School in
April, with talks, a display during
Kids' Day, and a Star Party. In
March and October during
'Moonwatch' weeks, we'll be providing opportunities for members
of the public to use telescopes to
observe the night sky. We've set
aside 5 weekends throughout the
year when we will be inviting the
wider general public to join us for
more observing. We'll be at the
Surrey County Show in May and
Surrey Wildlife Trust's Eco-Fair in
September with a display and so(Continued on page 13)
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(Continued from page 12)

lar telescopes. We'll visit the
Scouts Tri-district camp where
there will be about 1000 scouts,
guides, cubs and brownies - we'll
try to get every single one of them
to look through a telescope.
If that's not enough, we will of
course still be fulfilling our usual
requests for outreach events to
schools and youth groups throughout the year.

2009
is going to be
a very busy and
exciting year.

As you can see, it's going to be a
very busy and exciting year. We
expect a huge amount of local interest in our IYA 2009 activities,
with our events being featured on
BBC Southern Counties radio and
in the Surrey Advertiser.
How can I get involved ?

first view of Saturn, Jupiter or lunar craters.
The great thing is, you don't need
a giant telescope or even a huge
amount of knowledge, just lots of
enthusiasm, so that you can encourage other people to appreciate
what it is we love about astronomy.
If you're still not sure, then why
not come along to the next outreach event and see what goes
on ? There will be plenty of opportunities to volunteer over the
next few months but don't you
have to wait to be asked ! Approach any of the OPT team or
committee at our meetings to learn
more and to find out how you can
take part in the World's first International Year of Astronomy.

This is a great opportunity for
every single person in the society
to get involved and share their interest in astronomy. If you've
never considered outreach before
then think again - it's a lot of fun
and very rewarding. With children
in particular you never fail to elicit
that "Wow!" response with their

Viewing the Partial Solar Eclipse,
1st August 2008 at Newlands
Corner. Image : J Gaudelli
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Who’s Who in the Society 2008-9
Name
John Evans

Role
President

email
mail@light-speed.org.uk

John Axtell

Secretary /
Observing Coordinator

johnaxtell42@aol.com

Ted Dodman

Treasurer

ted_dodman@hotmail.com

Matthew
Mallinson

Librarian

matthew.mallinson@ntlworld.com

Bob Peake

Health & Safety
Officer

NGC452@aol.com

James
Wilhelm

Web Master

james.wilhelm@gmail.com

Peter Dean

Newsletter Editor

prdean@ntlworld.com

Scheduled Observing Sessions 2009
Here are the dates of our regular monthly observing sessions for 2009 together with other Moon
data for reference. As usual we target the 3rd or 4th Friday of the month - whichever is best in terms
of the Moon‟s phase. Saturday and Sunday are back-ups in the event of unfavourable weather.
Date

Moon’s
Age in
days

January

23rd

27

January 26th

Monday

February

20th

25

February 25th

Wednesday

March

27th

1

March 26th

Thursday

April

24th

28

April 25th

Saturday

May

22nd

27

May 24th

Sunday

June

th

26

nd

Monday

nd

Wednesday

Month

19

Date of New
Moon

June 22

Day

th

24

2

July 22

August

21st

1

August 20th

September

18th

0

September 18th Friday

October

16th

27

October 18th

November

20th

3

November 16th Monday

December

18th

2

December 16th

July
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For more information contact:
John Axtell

Observing
Co-ordinator

Thursday
Julia Gaudelli Deputy Observing Coordinator

Sunday

Tony Questa

Wednesday

Deputy Observing Coordinator

johnaxtell42@aol.com
Tel: 01932 341036
jag@mssl.ucl.ac.uk
Tel: 01483 211423
tq@11d.ndo.co.uk
Tel: 01483 304239
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A New Window on the World
For those that missed Professor Malcolm MacCallum’s lecture on Gravitational
Waves, Laurence Anderson meeting report is probably just what you need
Prof. Malcolm MacCallum of
Queen Mary, University of London began by recounting a lecture
given by the famous economist
Nicholas Kaldor on the subject of
investment, in which the audience
had been warned “unless you are
prepared to lose thirty thousand
pounds, this is not a practical
talk”. Nevertheless, we did in fact
learn a great deal about the practical problems of constructing gravity wave detectors, as well as the
astronomical events that might be
observable by means of gravitational waves within the next five
or ten years.

if the Earth
were a squashed
to a black hole
it would be
as small as
a grain of rice.

What exactly are gravity waves?
A short answer would be: distortions in the fabric of space-time
which propagate, wave-like, at the
speed of light. Their existence was
first predicted in 1916 by Einstein
as a consequence of the theory of
General Relativity, which as every
schoolchild knows is the theory
relating the force of gravity to distortions in the geometry of spacetime (so that, for example, the circumference of a circle is no longer
exactly π times its diameter if the
circle is drawn around a massive
object).
At first gravity waves were dismissed as a mere mathematical
artefact having no real significance, until in 1959 Professor Herman Bondi proved that they would
carry away energy. However they
would still be very difficult to detect in practice, as evidenced by
the formula giving the energy of
these waves (fortunately this was
the only equation included in this
talk!):

dE/dt = 2G(Q‟‟‟)2 / 45c5
That division by c5 , i.e. the speed
of light raised to the 5th power,
makes this a very small number
indeed. The gravitational constant
G is pretty small too. This means
that you really need a very large
mass, oscillating extremely rapidly, to produce gravitational
waves that you would have any
hope of detecting.
I liked Professor MacCallum‟s
anecdote illustrating the weakness
of gravity in comparison to the
electromagnetic force: if the Earth
were a squashed to a black hole it
would be as small as a grain of
rice. Only then would its gravity
be strong enough to overcome the
electromagnetic force.
So what kinds of astronomical
phenomenon might be large
enough and violent enough to produce detectable gravity waves?
Here is the list given by Prof.
MacCallum, for objects that might
be seen by detectors such as
LIGO:
Binary star coalescence
(possibly)
Supernovae out to 18 Mpc,
the distance of Virgo
(maybe)
Binary pulsar inspiral out to
30 Mpc (definitely)
Black hole / black hole inspiral out to 160 Mpc
The pulsar and black hole inspirals
would produce a characteristic
“chirp” signal which we would be
confident of detecting. Supernovae
are just a “maybe” because we
(Continued on page 16)
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(Continued from page 15)

don‟t have so much confidence in
the simulations which predict what
might be seen. Of course, this also
means that gravity wave detections could help us better understand the process of supernova
collapse.

the amount of
stretch
we are
looking for is
just one part
in 1023

But how can we be sure that gravity waves really do exist – or to
put it another way, perhaps Einstein‟s General Relativity is
wrong? Although no direct detection has yet been achieved, we do
have indirect evidence of gravity
waves from radio observations of
double pulsars. For example, the
object J0737-3039 is a pair of pulsars locked in a 2½ hour orbit.
They are slowly spiralling in and
will coalesce in 85m years. It turns
out that the strange orbit of these
two pulsars is exactly what would
be expected if they were radiating
gravity waves in accordance with
General Relativity. As a byproduct of this calculation, the
mass of one of the pulsars was
shown to be exactly 1.3381 ±
0.0007 solar masses – which
struck me as an amazingly accurate determination!
The detectors themselves are an
astonishing technical achievement.
The basic technique is to sense the
minute changes in the length of a
metal bar or a tunnel placed at
right angles to the direction in
which the waves are travelling
(though strictly speaking its the
length of space which changes
while the matter stays put). This is
not so easy given that the amount
of stretch we are looking for is just
one part in 1023, which is much
less than the width of an atomic
nucleus, even with a baseline of 1
km or more. Nevertheless, LIGO
in the USA, and some other detec-
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tors are now achieving this level
of sensitivity.
Here‟s how to do it:
Evacuate a tunnel a few
km‟s long
Hang a really heavy, frozen
mirror at each end
Use double-pendulum suspension to reduce seismic
vibrations by factor of 109
Inject a laser beam and reflect it 2000 times to increase the effective length
Use laser interferometry to
detect any length changes
mirror to mirror
Build several more detectors
and look for coincident detections
This can be expensive, but it is
said that the Australian Government made a profit on their Niobium Bar detector due to the increase in the price of Niobium
during the course of the project.
LIGO‟s first run at full sensitivity
(Science Run 4) did not detect
gravity waves, but it did produce
the first astrophysical result from
this new form of astronomy: as a
result of the non-detection of gravity waves, we can deduce that
gamma-ray burst GRB070201 in
the M31 Andromeda galaxy could
not have been caused by a binary
star merger (or if it was, the
merger must have occurred in
some galaxy far beyond M31).
LIGO Science Run 5 lasted a year
and the data is still being analysed, whilst Science Run 6 is underway now. The facility will
then be enhanced in stages, and
from 2013 we will have Advanced
LIGO which should be sensitive
(Continued on page 17)
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(Continued from page 16)

LISA will be a
space-based,
million km baseline
laser interferometer,
operational
some time after
2018

enough to guarantee interesting
detections – unless all our theories
are wrong. Younger members can
look forward to LISA, which will
be a space-based, million km baseline laser interferometer, operational some time after 2018.
What might
new form of
sometime in
years? In
view:

we learn from this
astronomy beginning
the next five to ten
Prof. MacCallum‟s

test General Relativity
improve our models of supernovae
investigate the structure of
neutron stars
gain an independent handle
on the cosmological distance
scale
And last but not least:
THE UNEXPECTED

Classifieds - For Sale
Tele Vue 16mm Nagler T5

1.25” barrel
82o Apparent Field of View
£160 to GAS members (£215 new)

Tele Vue OIII Bandmate Filter

2” narrow band filter for nebulae
£60 to GAS members (£115 new)

Contact: John Axtell, Tel: 01932 341036, or by email, Johnaxtell42@aol.com
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