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FROM THE EDITOR…..
Well that’s Christmas over and the New
Year has begun, sorry there was no
Skywatcher last month, I was moving
house so the computer was all packed
away.
I hope you all had a great Christmas and
got lots of cool gifts, but now that it has
passed its back to business, so what have I
got to report to you this month, well it’s the
same as last month, not a lot! I know that
John Axtell arranged a couple of trips up to
the heath over the last few weeks but other
than that not much else!
So that’s where you, the members and even
the NonMembers come in, I really would
like to hear from you if you have an article
that you would like to see in Skywatcher,
my email address is below, or if you have
something to sell, we could start up an adds
page, just drop me an email or even call me
and I will let you have my address so you
can post it?
Well that’s it from me
Clear skies to you all!!
Neil Ross
Editor
Neilross758@aol.com
07841 130231

http://www.guildfordas.org/
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Galaxy's neighboring spiral arm closer than thought
HARVARDSMITHSONIAN CENTER FOR ASTROPHYSICS NEWS RELEASE
Posted: December 27, 2005

The Perseus spiral arm  the nearest spiral arm in the Milky Way outside the Sun's orbit  lies only half
as far from Earth as some previous studies had suggested. An international team of astronomers
measured a highly accurate distance to the Perseus arm for the first time using a globespanning system
of radio dishes known as the Very Long Baseline Array (VLBA), which offers the sharpest vision of
any telescope in existence. Additional VLBA measurements will help astronomers to determine the
true structure of the Milky Way.

Mark Reid and his colleagues measured the distance to the Perseus spiral arm and found it to be closer than believed, only 6400 lightyears
away. Credit Y. Xu et al.

We know less about the structure of our own galaxy than we do about many nearby galaxies like
Andromeda," said Smithsonian astronomer and team leader Mark Reid (HarvardSmithsonian Center for
Astrophysics). "We literally can't see the forest for the trees because we are embedded inside our own
galaxy, and interstellar dust blocks our view."
The team's results were published in the December 8, 2005 online issue of Science Express and will
appear in print in the January 6, 2006 issue of Science. Reid also will speak about the findings on
January 9 at the 207th meeting of the American Astronomical Society in Washington, DC.
Previous estimates of the distance to the Perseus arm varied by a factor of two. Studies based on the
motions of stars yielded a distance of more than 14,000 lightyears, while observations comparing the
apparent brightness of massive, young stars with estimates of their intrinsic brightness yielded a
distance of only about 7,200 lightyears. The new VLBA measurements confirm with an accuracy of 2
percent that the Perseus spiral arm is located about 6,400 lightyears from the Earth

"Our neighbors are closer than we thought," stated first author Ye Xu (Shanghai Astronomical
Observatory).
Obtaining accurate distances in astronomy is a difficult challenge. The most reliable method for
measuring astronomical distances is called trigonometric parallax, a technique similar to the
triangulation used by land surveyors.
A trigonometric parallax is determined by observing the change in position of a star relative to a very
distant, essentially fixed object like a quasar, as the Earth moves in its orbit around the Sun. Just as a
finger held at arm's length appears to shift against the far wall when viewed with one eye or the other,
a nearby object will appear to shift position relative to a more distant one. Mathematical calculations
then yield the distance to the closer object. The parallax method is powerful but requires exceptional
accuracy.
"I have spent more than a decade developing the calibration techniques we needed to obtain this
result," said Reid.
The team achieved an accuracy of 10 microarcseconds, which is a factor of 100 better than previous
methods. That resolution is equivalent to looking from the Earth to a person standing on the Moon's
surface and telling whether that person is holding a flashlight in their right or left hand. The VLBA is
the only telescope able to provide such high resolution.
Reid and his colleagues used the VLBA to examine the region near a newly formed star in the Perseus
arm called W3OH. They gathered radiation from bright, compact radio sources known as methanol
masers. (Masers amplify, or strengthen, radiowave emission the same way that lasers amplify light
emission. Masers can form naturally in outer space.)
With a distance in hand, the team was able to determine the motion of W3OH in threedimensional
space. They found that W3OH is orbiting the galactic center more slowly than the galaxy spins, and is
"falling" toward the center of the Milky Way. Such peculiar motions can be studied to determine the
distribution of mass in the Milky Way.
The team has been awarded additional VLBA observing time to measure other regions of the galaxy.
Over time, such studies will help map the spiral structure of the Milky Way and determine the
distribution of unseen dark matter believed to surround it.
The VLBA is part of the National Radio Astronomy Observatory (NRAO), a research facility of the
National Science Foundation (NSF). Dedicated in 1993, the VLBA consists of 10, 25meterdiameter
dish antennas spread from Hawaii to St. Croix in the Caribbean. The antennas all work together as a
single telescopic system roughly the size of the Earth. The NRAO is operated for the NSF under a
cooperative agreement by Associated Universities, Inc.
Headquartered in Cambridge, Mass., the HarvardSmithsonian Center for Astrophysics (CfA) is a
joint collaboration between the Smithsonian Astrophysical Observatory and the Harvard College
Observatory. CfA scientists, organized into six research divisions, study the origin, evolution and
ultimate fate of the universe.
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Year in Astronomy: 2005
By the Editors of Sky & Telescope

As we say good bye to 2005, let's take a look back at the showstopping new stories that rocked the
astronomical community. Last year, all eyes were on NASA's Mars rovers, but while the pair still
miraculously cruise along the Martian landscape, many new and exciting developments have climbed
their way to the top of this year's(2005) list, here are just a few of them………..

Huygens Arrives on Titan
2005 kicked off with a spectacular feat. After a 7½year interplanetary
journey aboard Cassini, the European Space Agency’s
Huygens probe finally reached Saturn’s moon Titan on January 14.
Shortly after touchdown, the findings — along with 350 or so first
images of the large moon’s surface — came flooding in to ESA
headquarters. Among them: water ice and methane on the moon’s
surface, haze in its atmosphere, possible drainage channels, and much
more. Planetary scientists will be working this treasure trove of data
for years to come.
Titan's surface looks orange in fullcolor images. This shot was taken
after the Huygens probe touched down onto Titan's surface on January
14th. The two "large" rocks in the middle of the image are really only
about 15 centimeters (left) and 4 centimeters (center) across. Courtesy
ESA/NASA/University of Arizona.

Amateurs Make Exoplanet Discoveries
Among those known exoplanets, amateur astronomers made one of the most important discoveries
this year — an exoplanet milestone for the amateur community. New Zealand amateurs Grant W.
Christie and Jennie McCormick made crucial observations in April that helped several international
collaborations of professional astronomers nail down the existence of the planet. The newly
discovered planet, just the second one found by gravitational microlensing, is roughly three times the
mass of Jupiter and orbits its unnamed host star at approximately three times the average EarthSun
distance.
Amateur astronomers have previously detected exoplanets transiting their parent stars, but only after
professionals made the initial findings. However, later in the year this proved not to be the case. A
day before professional astronomers announced a new transiting planet, California amateur
astronomer Ron Bissinger detected a partial transit of the same object. HD 149026b is now the third
transiting exoplanet detected by amateurs.

…The Almost Miss: April's Total Solar Eclipse

For observers aboard the MV Discovery, totality was breathtaking but brief, lasting only 33 seconds. This
frame from a video recording, snapped at 11:51 a.m. local time, doesn't do justice to the spectacle. It
overexposes numerous electricpink solar prominences around the Moon's silhouette and shows only the
innermost corona, which stretched at least one solar diameter as seen by eye. Sky & Telescope photo by
Rick Fienberg.

To eclipse chasers in the Pacific Ocean on April 8th, a near miss would have been devastating. The
year's hybrid solar eclipse was viewed across the land in parts of Central America and the Caribbean
where the eclipse was partial. But the total phase of this hybrid solar eclipse was viewed by an
estimated 1,500 passengers and crew members aboard three cruise ships since the path of totality never
made landfall. Experienced eclipsechasers aboard the MV Discovery described the eclipse as the most
colorful one they'd ever seen. S&T editor in chief and observer Rick Fienberg reported the event
vividly: "When totality set in, the Moon's black silhouette was rimmed with a thin and nearly complete
ring of magenta fire that was in turn enveloped by a fainter and more expansive white glow — the
solar corona, or outer atmosphere — that extended in opposite directions like a bow tie."

Deep Impact Leaves Its Mark

This raw image was shot by the Deep Impact
flyby craft just moments after the mission's
impactor slammed into comet Tempel
1. Courtesy NASA/JPL/Caltech/UMD

Finally, 2005 was marked as a year of fireworks on
July 4th when NASA scientists successfully slammed
Deep Impact's 372kilogram (820pound) projectile
into Comet Tempel 1. The headon collision took
place at more than 37,000 kilometers (23,000 miles)
per hour, generating the explosive force of nearly 5
tons of TNT. The impactor's camera relayed a steady
stream of detailrich images until just seconds before
its demise.
It's been months since the Deep Impact comet crash,
and astronomers are continuing to learn about the
physics of the event, the nature of the excavated
debris, and the structure of the comet's nucleus. The
latest findings of the $333million mission were
discussed last September, when the American
Astronomical Society's Division for Planetary
Sciences met in Cambridge, England.

Star near Southern Cross is ringing like a bell
ANGLOAUSTRALIAN OBSERVATORY NEWS RELEASE
Posted: January 1, 2006

The Southern Cross and the Pointers, with alpha
Centauri highlighted. Credit: Akira Fujii / David Malin
Images

Astronomers have used the AngloAustralian
Telescope in Australia and European Southern
Observatory's Very Large Telescope in Chile as
a 'stellar stethoscope' to 'hear'  more clearly
than ever before  a star that is ringing like a
bell.

"These are the most precise and detailed measurements to date of such vibrations in a Sunlike star,"
said team coleader Dr Tim Bedding of the University of Sydney.
"The trick was to use two telescopes at essentially the same time."
The researchers, led by Bedding and Dr Hans Kjeldsen (Aarhus University, Denmark), studied the
star alpha Centauri B, one of the stars of the 'Pointers' near the constellation of the Southern Cross.
Over a week they observed the star with both the 3.9m AngloAustralian Telescope near
Coonabarabran in New South Wales, Australia, and Kueyen, one of the four 8.2m telescopes that
make up the European Southern Observatory's Very Large Telescope at Cerro Paranal in Chile.
The team measured the rate at which the star's surface is heaving in and out, getting clues about the
density, temperature, chemical composition and rotation of its inner layers  information that could
not be obtained in any other way.
The research was published in the Astrophysical Journal.
Alpha Centauri is the brighter of the two 'Pointers' near the constellation of the Southern Cross. It's
not one star but three: they are the closest stars to Earth, about 4.3 lightyears away. Alpha Centauri B
is an orange star, a little cooler and a little less massive than the Sun.
Churning gas in the star's outer layers creates lowfrequency sound waves that bounce around the
inside of the star, causing it to ring like a bell. This makes the star's surface pulsate in and out by tiny
amounts  just a dozen meters or so every four minutes.
Because the surface is moving, the light coming from it is very slightly altered in wavelength, by the
effect called the Doppler shift. Astronomers can detect such a change and use it to measure the
surface's movement.
The researchers sampled the light from alpha Centauri B once a minute for seven nights in a row,
making more than 5,000 observations in all.

A star's surface can oscillate in many different patterns, or modes, simultaneously. The researchers
were able to determine 37 modes of oscillation in alpha Centauri B. They also measured the mode
lifetimes (how long the oscillations last), the frequencies of the modes, and their amplitudes (how far
the surface of the star moves in and out).
Such measurements are a huge technical challenge. These kinds of oscillations have been studied in
only about a dozen stars other than the Sun.
The stars' surfaces move slowly: in the case of alpha Centauri B, at the tortoiselike speed of 9 cm [3.5
inches] a second, or about 300 meters [300 yards] an hour.
And then there's the sheer distance to the stars. Although alpha Centauri B is one of the closest stars to
us, it's still more than 280,000 times further away from Earth than the Sun is. If the Sun were shrunk to
the size of a pea, on the same scale alpha Centauri B would be another pea 160 km [100 miles] away.
The astronomers borrowed their highprecision measurement technique from the planethunters, who
also look for slight Doppler shifts in starlight. Renowned planet hunters Paul Butler and Geoff Marcy
were members of the team studying alpha Centauri B.
"So much of what we think we know about the Universe rests on the ages and properties of stars," said
Bedding. "But there is still a great deal we don't know about them."
By using two telescopes at different sites the astronomers were able to observe alpha Centauri B as
continuously as possible.
"That's a huge advantage, because gaps in the data introduce ambiguity," said Bedding. "The success
of the observations also depended on the very stable spectrographs attached to the two telescopes 
UVES at the VLT and UCLES at the AAT  which analyzed the star's light."
© 2005 Pole Star Publications Ltd

NASA astronomers spot rare lunar meteor strike
NASAMSFC NEWS RELEASE
Posted: December 23, 2005

This artist's rendering of a small
but powerful meteor strike on
the surface of the moon
demonstrates a key concern for
future lunar explorers 
mitigating potential risks from
impact "ejecta," or the spray of
debris that follows an impact,
unimpeded by gravity or
atmosphere. Credit:
NASA/MSFC

Astronomers at NASA's Marshall Space Flight Center, Huntsville, Ala., have recorded a small but
powerful meteoroid strike in the night on the moon's surface

On Nov. 7, using a 10inchdiameter telescope, astronomers recorded a tiny blip northwest of Mare
Imbrium, the moon's "Sea of Showers." Such impacts are not uncommon, but it was only in 1999 that
scientists first recorded a lunar strike as it happened.
"People just do not look at the moon anymore," said Dr. Robert Suggs, Space Environment team lead in
the Natural Environments Branch of the Marshall Center's Engineering Directorate. "We tend to think
of it as a known quantity. But there is knowledge still to be gained here."
As NASA plans to return to the moon, the agency has a need to understand what happens after lunar
impacts in order to protect lunar explorers. On Earth, the atmosphere vaporizes most small meteoroids,
leaving nothing behind but a brief streak of light. The vacuum environment on the moon, however,
means there is nothing to slow incoming meteoroids before they strike.
"The likelihood of being struck by a meteoroid on the lunar surface is very, very small," said Bill
Cooke, an astronomer in Marshall's Meteoroid Environment Office.
"The challenge is learning what happens to highvelocity ejecta, the debris kicked up by a meteoroid
strike, which is not hindered by atmospheric friction or Earth gravity. What threat does that debris pose
to humans or equipment?“
Suggs, who heads the impact study, used commercial software tools to study the video frame by frame,
and spotted a very bright flash. The burst of light diminished gradually over the course of five video
frames, each 1/30th of a second in duration. Suggs called in Cooke, and both scientists agreed that the
bright light was an impact flash, captured by video from some 248,000 miles away.
Immediately, the team began ruling out other possible causes. Two telling characteristics won out  the
gradual diminishment of the flash rather than an onoff "winking" effect, and its motionlessness. A
flicker of light from a moving satellite, Cooke noted, would have appeared to shift perceptibly, even in
five brief frames of video.
Suggs and Cooke next consulted star charts and lunar imaging software and determined the meteoroid
was likely a Taurid, part of an annual meteor shower active at the time of the strike. Based on the
amount of light produced the object was roughly five inches in diameter, traveling more than 60,000
mph, and may have gouged a crater nearly 10 feet in diameter out of the moon's surface.
The Taurids, which approach Earth from the direction of the Taurus constellation, are believed to be
ancient remnants of comet Encke, which orbits the Sun every 3.3 years.
NASA scientists previously studied lunar meteor strikes during the Apollo moon program, but lacked
the sophisticated video cameras and highpowered image processors to capture the tiny, telling flashes.
Now, however, as NASA readies its nextgeneration spaceship to carry explorers back to the moon for
potential longterm stays, Suggs and Cooke say lunar impact research is more vital than ever.
"Largescale lunar facilities are sure to be wellprotected, using impactresistant technologies much like
those developed to shield the space shuttle and the International Space Station," Suggs said. "We want
to support additional measures that safeguard personnel working in the lunar field  earlyalert systems,
emergency protective measures and new technologies that will mitigate risks from flying impact
debris."
© 2005 Pole Star Publications Ltd

GUILDFORD
ASTRONOMICAL SOCIETY
50th ANNIVERSARY
For those of you who have not read the email that John Axtell sent out about the
50th Anniversary I have placed a copy below……….
Those of you who attended the meeting on 1st December will already be aware of a very important date
 Friday 10th February 2006. This is the date of our GAS Golden Jubilee Dinner  well, we call it a
dinner, and indeed there will be food, but the idea is that it should be a social event. The venue will be
The Treetops Room, Wates House, University of Surrey, Guildford GU2 7XH. I anticipate that we'll
make it a 7.30 for 8 p.m. start (like our meetings) but I've extended the bar opening till midnight! This
is for members and family  and if you know of any former members you'd like to bring along, please
do.
We will need to collect the money in advance, with a cutoff date set at Friday 3rd February
(coincidentally the 1st day of Astro Fest). Costs haven't yet quite been finalised, but I anticipate that
the ticket price will be between £16  £18. I plan to have tickets on sale at the January and February
meetings, so please bring along cheque books and/or cash. I already have a list of approx 30 who
signed up at December's meeting, so please could everyone else drop me an email to let me know how
many tickets you need  it will help me to be able to give approx. numbers to the venue, and for general
planning.
The Menu is as follows:
Carbonade of Beef / Mushroom Strogonoff / Grain Mustard Mash
Cold Roast Chicken with a Light Curry Mayonnaise
Bouquetiere of Fresh Salad / Fragrant CousCous / Pasta Salad with Peppers
Freshly Baked Rolls
Chocolate Bavarois
Coffee
Brian Shorter is our unofficial Society Historian, and will be producing an exhibit of our first 50
years. We'll be having background music during the meal and first part of the evening, but after that
our own resident DJ will be running a disco  John Bushell! I understand that his range extend beyond
"The Planets Suite" and I'm personally hoping it includes "Astronomy Dominie", "Space Oddity",
"Rocket Man", "Life on Mars", "War of the Worlds", "Eye to the Telescope", etc. Let's test his CD
collection with some other Astrorelated requests!
I'll keep you posted as and when we nail down the last few details, such as bus transport and parking.

John Axtell
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