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Society

Next Meeting - Friday 4" SeptemberMain Hall of Lower School, Chichester High Schdtihgsham Rd., at 7.30pm.
"What's Up!" - Guide to the month ahead, by SDAS member Johittivgton.
Main Speaker Bob MizorfThe Tunguska Event." Bob is a member of Wessex Astro Society and Coatdirof the BAA

Campaign for Dark Skies (CfDS).
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In the News:

A note for your diaries: our meeting ofi Becember will
feature a talk by Dr Peter Ford (formerly of Bathivérsity)
titted "Michael Faraday and the Liquid Nitrogen 8H0T his
meeting will be open to members and guests andipesrto
be highly entertaining. More details will be avhika next
month.

The annual Herstmonceux Astronomy Festival is an

extremely successful annual event. This year'stestaris on

Friday 11" September with tours of the telescopes and

viewing opportunities followed by lectures and safbout
the telescopes and more viewing on Saturday aistlifig on

Sunday with tours and amateur radio demonstrations.

Booking details can be found athttp://mww.the-
observatory.org/astro_festival.htm[Regrets, but | can't
offer an enquiry telephone number - the websitsyres
everyone is 'wired-up' to the web!]

An international consortium has selected Hawsliésina
Kea as the site of what
will be the world's
largest telescope. The
Thirty Meter Telescope
(TMT) Corporation, a
joint effort of US and
Canadian universities,
has selected the
Hawaiian ~ mountain
over a Chilean site as
the location where the [
$300 million giant
telescope will be built. The TMT main mirror wilkkie nine
times the collecting area of the largest telesa@opperation
today, and comprises 492 segments operating asgke si
mirror in much the same fashion as the twin 10-mi€¢eek
telescopes, also on Mauna Kea. Scheduled for ctimple
2018, more detail about the TMT can be found at:
http://Amww.tmt.org/news/site-selection.htm

Last November we were treated to a presentatiddrby
Marco Bruni on progress in detecting the gravitwes
predicted by Einstein's General Theory of Relativlow
(end-August) a team using the Laser Gravitationak&V/
Observatory (LIGO) facility in Louisiana have pustied
their analysis of measurements made between 2003-20

On the face of it, their non-detection of gravtyaves
appears disappointing but, say the research tdamil
result sets new tighter limits on the conditionat thvould
have existed in the first instants after the bigdbaThe
experimental data was collected from the 4 km LIGO
interferometer in Livingston, Louisiana (shown aépand
the 2 km and 4 km detectors in Hanford, Washindiath
of the L-shaped interferometers uses a single kzszm that
is split into two beams and then directed backfartd down
the interferometer arms. The two beams are usewmhitor
the difference between the interferometer arm lenghat
would occur as a gravity wave passes the instafiagible to
detect a change of less than a thousandth the @ianfean
atomic nucleus in the lengths of the arms relativeach
other. More information can be found at:
http://imww.sciencedaily.com/releases/2009/08/090819
135426.htm

Planetarium Shows in September:

Fri. 4" 7:30 pm. Jupiter, King of the Planets

Sun. &' 3:30 pm. Voyage to the Outer planets

Sun. 28" 3:30 pm. The Northern Lights

Fri. 28" 7:30 pm. The Northern Lights

Sun. 2% 3:30 pm. The Stars this Month

Do remember! SDAS Members can watch planetarium
shows at the special, discounted, ticket pricentf £5.
Booking by Telephone: 01243 774 400 or 07818 297 29

How to Contact us:

Editor - by email atsueandjohn88@btinternet.com
Or by telephone: 01483 200286

Society - by email viamww.southdownsas.org.uk



COSMIC RAYS
(Contributed by Mark Ford)

Every moment of the day the Earth's atmosphere ahts
bombarded with millions of individual particles fnospace
and the Sun. Somewhat misleadingly these partickesften
called ‘CosmidRays’ even though they are not in the form of
a ray or beam of particles but are individual pbes of many
different types - almost 90% are protons, 9% awrrged
helium nuclei (alpha particles), and 1% are elestr®ther
more exotic particles also hit us, some of whighratatively
new to science.

Despite having only a very low mass, individualtjgses

have enormous speed, giving them a very high energy

Consequently, when they hit Earth, they will oftgiit the
molecules in our upper atmosphere into their corapbn
parts, sharing the energy of the original partitlesveen all
of the secondary particles and creating what itedah
cosmic ray shower.

A simulation of this cascade effect is shown beldwere a
single high-energy proton follows an incoming trégélow

arrow) and hits the Earth's atmosphere about 2@ikawesthe
surface, producing many secondary particles thabesseen
over a wide area at ground level.

To better understand where these elusive particigmate,
we nheed to count them and study their directionearatgy.
By measuring one portion of the sky and gradumalijding
up multiple measurements, we can even map objeats t
absorb or emit particles. One such map or plohefdky
shows how the variation of cosmic radiation ovemall area
of space varies (from low intensity, light blue, higher
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intensity, dark blue) and how the Moon (in the cef the
plot) is absorbing the cosmic particles.

Since these particles have a very high energy,ateguite
difficult to detect. High-energy things tend to pd straight
through normal matter since they are hard to stag,the
chance of them interacting directly with a smallegéor is
tiny. We therefore usually only detect the secopgarticles
(from the cosmic ray shower) since, these are nmwebr
energy and can be counted with a simple particlenten.
The main method used these days is by ‘scintiliatio
detection for ground based detectors or by propmatiand
silicon hybrid detectors for space borne (satgltietection.

A scintillation detector works by counting the tifigshes of
light that each particle creates as it interacth wiaterials.
This material can be anything from the atoms ank:oudes
in the atmosphere to complex liquid organic chelsica
Chemicals such as sodium iodide are particularydgat
scintillating due to radiation.

The tiny flashes of light are so faint they neegphacial light
detector to count them, called a ‘photomultiplidye’, which
works by turning a photon of light into an electfaising a
selenium window) and accelerating it up a glasse tub
containing a vacuum. Positioned along the glass &b a
series of plates charged up to ever increasingip®siigh
voltage. The negative electron is attracted to geditive
plate in turn, gaining speed and energy, untibi knough
energy to be detected at the other end of the asban
amplified light pulse.

Since there are many sources of radiation (andghndiles)
emanating from the Earth as well as space, a metitet
co-incidence measurement is used to count cosysdnam
space. Two detectors are spaced apart and evahtstur
on both detectors at the same time must be frowsanic
shower event. A single particle originating ontBarould
not appear in both the detectors at once, sineetild not be
a shower of particles. Simple in concept, suchatets are
also relatively simple to make, as shown in thigye of a
home-made detector.

Most particles detected come from deep space, peadu
possibly by supernova/nova events or emissions friack
holes. The sun emits a steady stream of partithesigh
these tend to be of a much lower energy, and atterbe
detected directly from space. Occasionalgry very
powerful particles are recorded. One event overvizyg
proving ground in Utah, USA on {8ctober 1991 was so
powerful it had the equivalent energy of a basehalling at
60 mph (50 Joules) and was nicknamed the ‘Oh My God
Particle’ (a play on words of the famous Higgs boksmted
at by Dark matter theory.)



HUBBLE TELESCOPE STATUS
(Report on a NASA news website off Agigust)

Hubble is getting closer to completing the calilorabf most
of its instruments, and each day it draws nearbetmming
a fully functioning observatory again. In facttlie upcoming
weeks, Hubble will concentrate on making high-ptyor
science observations and then finish the remainstgument
calibrations by early fall.

The Wide Field Camera 3 (WFC3) still has a few
checkouts to complete, but it is now taking sciém@ges on
a regular basis.

The Space Telescope Imaging Spectrograph (STIS) is
nearing the end of its calibration activities, whighould be
mostly finished by next week. Meanwhile, it is cdeting its
work in support of Hubble’'s Early Release Obseorei
(EROs), which will be shared with the public in &spber.

The Cosmic Origins Spectrograph (COS) is in thal fin
phases of its calibrations for both its near-ulotet and far-
ultraviolet channels. The channels, which stud§edsht
wavelengths of ultraviolet light, must be calibdhte
separately. For example, engineers and scientigts a
continuing to test the focus for the far-ultraviotdannel,
while the near-ultraviolet channel’s focus appéaise good.

The cooling system for the Near Infrared Camera and
Multi-Object Spectrometer (NICMOS) has cooled the
instrument down to operational levels. Engineeas pb turn
on its detectors later this week. After they deteenthat the
temperature is stable and cold enough for science
observations, engineers and scientists will bégrseveral-
week calibration process for NICMOS.
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GREEN PEAS
A team of volunteer astronomers working on the Galo
project has discovered a group of rare galaxidgtibg have
christened "Green Peas". Remarkable for their ssizadland
bright green color (as shown in the comparisomuebf
normal, right-hand, and green pea, left image xizd® more
detailed analysis of these strange new objectideatified
them as small, compact galaxies forming stars at an

extremely high rate.

"These are among the most active star-forming gedax
we've ever found," said Carolin Cardamone, an asiny
graduate student at Yale and lead author of atffiigraper
announcing the discovery, just published in the tHign
Notices of the Royal Astronomical Society.

Of the one million galaxies that make up Galaxy'Zdmnage
bank, the team found only 250 Green Peas. Between 1
billion and 5 billion light years away, they ardyoa tenth the
size and one-hundredth the mass of the Milky Wagxga
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But surprisingly, given their small size, they doeming
stars 10 times faster than the Milky Way. Kevin &eimski,

a postdoctoral associate at Yale and one of Galaxys
founders commented "These galaxies would have been
normal in the early Universe, but we just don'taegh active
galaxies today. Understanding the Green Peas rayste
something about how stars were formed in the éhriyerse
and how galaxies evolve."

The volunteers who made the discovery - and whb cal
themselves the "Peas Corps" and the "Peas Brighdgén
discussing the strange objects in a Galaxy Zomerftirum.
(The original forum thread was called "Give peabance.")
They then refined the sample of objects to detezmihich
were bona fide Green Peas and which were not, based
their color. Subsequent analysis determined howhnster
formation is taking place within the galaxies.

"This is a genuine citizen science project, whéee users
were directly involved in the analysis," Schawinskiid,
adding that ten Galaxy Zoo volunteers are acknayeddn

the paper as having made a particularly significant
contribution. "It's a great example of how a new wédoing
science produced a result that wouldn't have besgilple
otherwise."

An interesting overview of the analysis procesditegto this
"discovery" can be found on the Galaxy Zoo website:
http://mwww.galaxyzooblog.org/2009/07/02/the-storyfe
the-peas-writing-a-scientific-paper/
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LATE SUMMER OBSERVING
(Contributed by John Whittington)
September is here, the nights are drawing in amddiinox
is on the 22nd. After months when planets werevisitle
during sociable hours, mostly early morning objeetslook
forward to observing Mars mid month as it risesthe
southeast before midnight in Gemini.

Jupiter is still well placed for viewing. On %9uly a black
scar towards one of its poles was discovered siggifan
asteroid impact, just 15 years after Shoemaker-L&vy
plunged into the planet. Perhaps now that moreeamstre
viewing with good camera equipment, we will sed thech
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impacts are indeed fairly frequent.

Just behind Jupiter, the blue planet Neptune i$ pleted
after opposition last month, and Uranus midway Wetloe
square of Pegasus in Pisces. While looking atgoare of
Pegasus take a look at Andromeda - the only otilaxgthat
can be seen with unaided eyes, albeit as a smBugeulars
or small telescope can easily capture the elongatald
The Summer Triangle will be on show all autumn, el
Dumbbell Nebular M27 a round blob in Vulpecula dan
quite easily seen with a small telescope or biraysuh third
way up between Alter in Aquila and Deneb in Cygnus.



September2009 Sky Diary:
Chart for Chichester, mid-month, 9.00 pm.
(Compiled by Peter Littlejohis

Mercury: puts in a fleeting appearance at month-

end, just before dawn, but easy to see. On tie 29

the MESSENGER spacecraft makes its third fly-by

of the planet, still on-track to enter an orbitward

the planet in about 18 months time.

Venus: brilliant, rising after 03:00 hrs. gradually

dimming slightly to mag.+4 as month proceeds. On

the 'is close to open cluster M44 in Cancer, then

moving into Leo by month-end.

Earth: equal day and night duration on thé'2as

the Sun crosses the Celestial Equator, marking the

Autumn Equinox.

Moon: traditionally the time to gather in crops by

the apparently large harvest Moon as its handgin t

sky for several nights, just above the horizon.

Mars: rising and brightening as it moves towards

Castor and Pollux, reaching mag.+0.8 by month-end.

Elongation of 78at mid-month. Morning viewing

shows the distinctive orange/yellow colouring.

Jupiter: atit's best, at mag.-2.7. In the constellation

of Capricornus, the disc will appear 47" in diamete

Saturn: now in solar conjunction and will not be visibte 2 while.

Uranus: appears at mag.+5.7 between Pisces and Aquarilidbéidue South and at its closest to Earth this ga the 1%.
Neptune: in Capricornus, but at mag.+7.8 not visible withmlescope or binoculars. As well as Neptune|doking for 7"
magnitude globular cluster M30, just below Capmzo.

Meteors: Piscid shower has a double maximum, Bra@d 2F, the latter producing peaking at about 5/hour. Abegids reach
their second maximum on the} Glbeit at a fairly low rate.
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THE RINGS OF SATURN
(Adapted from a NASA news website)

In 1918, magician extraordinaire Harry Houdini ¢esha the only magician's tools required are pure sutlighilted
sensation when he made a 10,000-pound elephappdza planet, and a main ring system that may be alm@6t 2
before an audience of 5,200 at New York's Hippodrom thousand miles wide, but only 30 feet thick."

theatre. But a vanishing pachyderm is nothing coegp& All planets in our solar system have their spinsatitted
the magnificent spectacle created by our solaesystown relative to their orbits around the Sun; Earthis atilted
sixth rock from the sun on Aug. 11. On that dag, pfanet about 28 and Saturn's tilt is a little over 2&\s Saturn orbits
Saturn made its 170,000-mile-wide ring system ¢isap! the Sun, one hemisphere receivs more sunlighttiesther,
How does a mere gas giant planet, without benkfitagic and also just as on Earth, this differential illoation causes
wand, smoke and mirrors, manage to hide an estih&fe seasons on Saturn (as seen in the images at left.)

trillion-trillion tons of The exception to this planetary illumination ruteiars when
ice, dust and rock a planet's position in its orbit places its equalioectly in
fragments?  Saturn line with light streaming in from the Sun. At thabment,
itself, perhaps sunlight brightens exactly the same amount of each
adhering  to  the hemisphere. This moment in time, the equinox, ccaur

magician's code never Earth every year about March 21 (spring equinox) an
to reveal how a trick September 22 (autumnal equinox). On Saturn, itredwice
is performed, is not during each 29 Earth-year-long orbit around the. Suml
talking. But when that happens, as it did on™August this year,
fortunately for us, "sunlight will hit Saturn's thin rings edge-on,Id&pilker.
- — Linda  Spilker of "The light reflecting off this extremely narrow this so
NASA's JPL facility, can explain: "Saturn perforths "ring small that for all practical purposes the ringspjnvanish."

plane crossing" illusion about every 15 years",sdid. "And



