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STOP PRESSMeeting on Friday 4" July WILL BE IN THE SCHOOL HALL. NOT THE PLANETARIUM
"What's Up!" - Guide to the month ahead, by John Whittington
Short talk by SDAS member Ted Howellsiegalithic Observatories"

Main Speaker Neil Boné22 years of Astronomy in Exile”. Neil is director of the British Astronomical Assation
Meteor Section and a contributing consultarAstronomy Nownagazine. He is also an author/co-author of matrgaomy
books, including titles on observing meteors, camaetd the aurora, as well as guides to observing k&l Deep Sky viewing.
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In the News:

Basingstoke Astronomical Society is hosting a SAGA
meeting and show on Saturday™9uly at Cliddesden
Primary School, Basingstoke. Starting at 10.00ethel|
be three presentations, by:

Dave Shave-Wall (retiring BAS chairman) - An Amatsu
Journey; Peter Birtwhistle BAA (Great Shefford
Observatory) - Practical NEO Work Where Amateura Ca
Still Make a Contribution; and Guy Hurst (Editdrhe
Astronome) - The Search for Novae and Supernovae -
from Visual to Laptop.

There will be trade stands hosted by Aurora Bodkse
Technology and Venturescopes.

Tickets cost £10 and must be ordered in advanoeJohn
Stapleton, 4 Thorn Drive, 4 Marks, Alton, GU34 5B¥,
tel: 01420 568130, or email &hn.stapleton@tesco.net

Astrocamp 2008 will be held from Sunday"24ugust
to Wednesday "8 September. Campsite is accessed via
track marked with white posts on left-hand sidea#d,
300 yards north of Wych Cross on the A22. The paxpul
Star BBQ will start at 6 pm on Saturday™0take your
own food (and telescope!) and tent and enjoy some
excellent dark skies and good company. Prior baplsn
not required. More details can be had from Johe®nifer
Bush at: Astrocamp, 59 The Avenue, Brighton, BNZAG

The Phoenix Mars Lander faced an unexpected proble
while trying to get some of the planet’s solil iresimhe of its
ovens for analysis - the
dirt appeared to be too
clogged to allow small
particles to pass through
the protective screen of
the Thermal and Evolved
Gas Analyzer. TEGA is
an oven that heats the
sample and then analyzes
the gases given off to determine the compositidghe$oil.
NASA scientists solved the problem within a coupfe
days by activating the electric rasp on the robatio to
shake the soil off the scoop direct into the TEGHare
information is available at the NASA website:
www.nasa.gov/mission_pages/phoenix/main/index.html

As we go to press, NASA has just launched the GLAS
gamma Ray Observatory - orbiting at an altitude3sd
miles, this new "telescope" is an array of deteati@signed
to detect gamma rays at different energy leveldiartieir
incoming direction. It will be several orders of gnitude
more sensitive than the Compton space observataty t
operated from 1991 to 1999. For more info, see:
ww.nasa.gov/mission_pages/GLAST/science/index.html

A third red spot has appeared alongside the Gt
Little Red Spots in the Jovian
atmosphere. The new spot,
which is a fraction of the size
of the two other features, lies
to the west of the Great Red
Spot in the same latitude band
of clouds. This visible-light
image was taken on May 9 and
10 with Hubble's Wide Field
and Planetary Camera.

Still with the HST, the telescope has revealedwen
before-seen optical alignment in space: a doulblg-ri
pattern caused by the bending of light from twaatis
galaxies directly behind a foreground massive galax
Gravitational lensing occurs when a galaxy in the
foreground bends the light rays from a distant xgala

behind it. When both galaxies
are exactly lined up with the
observer, the light forms a circle,
called an "Einstein ring," around
the foreground galaxy. If another
background galaxy lies precisely
on the same sight line, a second
larger ring will appear. In this
photograph, the foreground
galaxy is 3 billionLY distant and is almost perfectly
aligned in the sky with two background galaxies abhd 11
billion LY respectively. NASA estimates the oddseéing
such an alignment at 1 in 10,000.
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BUILDING A HEAVENLY YARDSTICK
Part 5 (of 5): To the Edge of the Universe

In the first half of the 2D century, as astronomers probed
distances beyond the Local Group they increasiongtthe
ability to telescopically resolve individual stafghle only

to observe and attempt to measure distances tteidusf
stars, then to galaxies and, ultimately, to clsstef
galaxies, they needed a method of accurately miegsur
distances beyond about 50 million light years.

In 1912, the same year that Leavitt published imelirigs
that led to the use of Cepheids as Standard Cansso
Slipher at the Flagstaff Observatory started teeolsand
analyse the spectra of various nebulae. By 192atielata
on 41 spiral nebulae, almost all of which had gigant

redshifts (only a few, including M31, had a bluédhi
indicating recession velocities far in excess dfividual
star radial velocities.

In 1929 (with nebulae now classified as galaxiéisfang
the discovery, and distance estimates of Cepheiti3il
and M33), Edwin Hubble analysed Slipher's redstath
for 24 galaxies, all with redshifts 0.01 (indicating a
recession velocity 3000 km/sec.) Plotting redshift
(interpreted by Hubble as a recession velocitystlely to
Doppler effect) against distance (calculated frasndwn
Cepheid luminosity measurements), his plot (shdvave)
suggested galaxy recession velocity increasingiingvith
distance. The gradient of Hubble's plot, termedthkble
Constant Kl) had a value of about 500 km/sec per Mpc
(Megaparsec, equal to 3.26 milliax).

Presuming that Hubble's discovery could be apjpiéand
Cepheid-detectable distances, the obvious imptinaif
his work was that galactic distances could be detexd
solely by redshift measurement. Even more impdytathie
result stated something fundamental and profoundtahe
Universe - it could no longer be considered a statid
unchanging entity. Instead, the Universe was namn $e
be expanding, as predicted in one of the solutiorthe
field equations in Albert Einstein's paper: Cosmgaal
Considerations on the General Theory of Relat{#g17).

Hubble's interpretation of observed object redgipiiite
reasonably ignored any Space Expansion effectsardie
calculations for the relatively small distancesvtach his
data applied (less than 10 millidry). But, a simple
extension of the Hubble discovery to more remotaxges
would increasingly be in error if the Spacetimeexsmf
the General Theory were ignored. What astrononmarkic

say, however, was that at sufficiently remote distg from
the observer, any Doppler effect could be ignoneéth all
observed redshift being considered as cosmic eigans
only, with the rate of expansion depending on the
assumptions used in solving the field equations.

One of the most significant terms in the field gtpres, the
Cosmological Constant, was introduced by Einstein t
satisfy his belief that the Universe was a station-
expanding/non-contracting entity. Shortly after $&@in's
paper was published, Willem de Sitter developelion

to the field equations that retained the Cosmokigic
Constant and still described an expanding Universe.
Subsequent, solutions also described an expanding
Universe, with the essential differences betweedets
being the rate of expansion and its variation dvee.

So far as the quest to determine distance to \@mpte
objects was concerned, previous estimates hadrbada
using a Euclidian (flat) system of co-ordinatesa@ing to

a system of curved co-ordinates to account for espac
curvature, distance was seen to be a non-lineatitmof
Hoand object redshift. Furthermore, the simple cohoép
distance (as something akin to measurements makdewi
tape measure) had to be more closely defined te tak
account of space curvature.

At least four definitions of distance were develdd®y
astronomers of which two are of particular intelreste -
the commonest (Light travel-timeTD, measured in light
years) is the time taken for light from a distabjext to
reach us. For the farthest observable objects, gD
synonymous wittageof the Universe. Less well known is
proper distancePD, also measured in light ye@rbeing the
distance travelled by that light in reaching uswasld be
measured by an impossibly long tape measure. (The
difference between the two distances for the Usizavill
be referred to at the end of this article.)

By the mid-1930's astronomers were equipped tatzk
the LTD and PD of a remote galaxy by analysing its
spectrum and measuring its redshift, and usingritizble
constant to calculate distance. Accuracy of thaltegas
critically dependent on the accurate measurement of
redshift as well as the value, or calibration, gf As we
saw in the previous instalment of this series, Baaad
discovered in 1952 that Hubble's distance estimetesin
error by a factor of two. In 1956 Allan SandagetHar
reduced the value of the Constant when he discdubeg
some of Hubble's data referred not to galaxiesdocibuds
of ionised Hydrogen. The net effect of these twaificant
findings was to redude,to about 180 km/sec per Mpc. By
the early 1980's the Constant had been furthesedvi
downwards, and was considered to lie somewherbein t
range 100 km/sec per Mpc (the so-called short mista
scale) to 50 km/sec per Mpc (the long distanceeskal

Many different methods and routes to better deta@ngi
the value of the Hubble Constant have been proposed
the last 30 years. Some methods, such as measurefnen
differences in light travel times due to gravitagblensing

of the image from a remote galaxy, or using theihasity/



time variation of distant Supernova as Standardd@an
may yet further
clarify and refine the
value of H,. Most
recently, debate as to
the correct value has
been advanced by
measurements taken
by the Hubble Space
Telescope. In 2004,
for example, theiST
detected 64 Cepheids
in NGC 337Q at a calculated distance of more than 90
million LY, yielding a value for Hubble's constant of about
73 km/sec per Mpc.

Most importantly though, the steady collection andlysis
of spectral information from distant galaxies hasfitmed
the validity of Hubble's finding that redshift isgportional
to LTD. Detection of these remote galaxies has been
achieved via orbiting observatories such as thebitub
Space, Spitzer Infra-red, Chandra X-Ray and Witkns
Microwave telescopes - their imaging of the radiati
spectra of the most distant objects has now extetite
reach of astronomers almost to the "edge" of thedige.
Most recent measurements from the HST have captueed
image of a galaxy 13 billiony distant, only some 400
million LY after the birth of the first stars, ahess than a
billion years after the Big Bang.

So finally, we can see how, over two millennia,

a distance scale for our Universe has been assgrbhlsed

on the observations and interpretations of manynyma
astronomers and observers. Key milestones in the
development of that scale include Kepler's fornotaodf
three laws of planetary motion, Leavitt's correlatiof
Cepheid luminosity with period, and Hubble's pldt o
recession velocity with distance. And most recertthe
enormous imaging capability of orbiting telescopes
greatly expanded the database on which to build an
observational catalogue of the Universe and its
development. Alongside those milestones, theoletica
astronomers and cosmologists have developed phgsita
mathematical models to explain why the planets nas/e
they do, why Cepheids exhibit their particular bebar,

why recession velocity should increase with distarmand
perhaps most importantly, how Relativity governg th
overall form of our Universe.

As a final comment in this series of articles, vearknow
that light from the farthest reaches of the Unieehsis
taken about 13.7 billion years to reach us. Somewha
paradoxically, that same light has travelled a Brop
Distance equivalent to the distance that light étguin
about 40 billion light years. The apparently illogi
difference between these figures relates to therkief the
development of the Universe, and the period of Gosm
Inflation that occurred in the first instants aftee Big
Bang. Perhaps that Inflation and the early lifetlod
Universe up to the appearance of the first staitbpe a
subject for future historical reviews. Any offers?

* *

No Book Reviews this month, more news instead!

On May 22, Arecibo Observatory in Puerto Rico ¢ain
other telescopes in North America, South Americapge
and Africa in simultaneously observing the samgdts,
simulating a telescope more than 6,800 miles imdiar.
The telescopes are all members of the Express Biiodu
Real-time (EXPReS) project, and May 22 marked a liv
demonstration of their first four-continent, reahé,

electronic Very Long
Baseline Interferometry
(e-VLBI) observations.
Essentially creating a
giant instrument as big
as the separation of the
dishes. VLBl can
quickly generate
images of cosmic radio
sources with up to 100
times better resolution than images from the bpttal
telescopes. For more information, go to:
www.sciencedaily.com-/releases/2008/06/080610154806

It was reported earlier this month that the Indéional
Astronomical Union at a meeting of its Executive
Committee in Oslo has decided on the term Plutsié a
name for dwarf planets like Pluto. Under the new
classification, Plutoids are restricted to celédi@ies in
orbit around the Sun at a distance greater thandaha
Neptune. Physically, a Plutoid must have sufficieaiss

*

for its self-gravity to overcome rigid body forces, that it
assumes a near-spherical shape, and that hasai@dthe
neighbourhood around its orbit. The two (so fannad
Plutoids are Pluto and Eris. More information is at
www.sciencedaily.com-/releases/2008/06/080611094h86

Discovery TV Channel in the USA broadcast 8ine)
the first of three two-hour programmes about space
exploration. TitledWhen We Left Earth, the series is the
story of mankind’s greatest adventure, leaving Eaeth
and living in space. For the first time, the proeigchave
digitally re-mastered the original film and audézordings
from NASA'’s vault, including all the key on-boamidtage
filmed by the astronauts themselves. Series coeenats
from John Glenn's Mercury mission to orbit the Bart
through to the first Moon landing by Neil Armstroagd
Buzz Aldrin (photo
right) and on to the
unprecedented space
walks required to repair
the Hubble telescope.

Presentation of these

epic stories is shown in

stunning clarity and

narrated by the

astronauts and engineers

who  were directly

involved. The series has been critically acclaimed
hopefully, it will be available on UK compatible @V
format in the near future.



July 2008 Sky Diary:
Chart for Chichester, mid-month, 9.00 pm.
(Compiled by Peter Littlejohips

Mercury: just peeps over the horizon shortly before
sunrise from 9 to 14", in Gemini

Venus: difficult to see, being low in the evening sky.
Earth: at Aphelion on % July

Mars: near Regulus at beginning of month, sinking
into evening twilight at month-end.

Jupiter: makes up for all the other planets, shining
brightly at -2.7 low in the south in Sagittariuswill

be at opposition on thé"@&nd 3° north of the Moon
on the 17.

Saturn: at +0.8 sinks into the sunset with Mars, the
pair being only 38' apart on the™0

Uranus: difficult to see at +5.8, low in the southeast,
rising at about 23.00.

Neptune: also challenging at +7.8, rising late
evening around 22.00.

Meteors: Favourable peaks of the Capricornid
shower occur on thé"@and 26'. The Delta Aquarids
first peak is predicted at around 20/hr on th&.28
Comets: The return of 6P d'Arrest on the™8ees it
passing 2° west of Altair, but a 6 to 8 inch tetgee
will probably be needed to resolve an image.

Overall: The Summer Triangle becomes very visible, with Viadayra, Deneb in Cygnus and Altair in Aquila. HgHunting!

Last Month's (June) Meeting:

lan Wood started his presentation "What to do When
there is no Astronomical Darkness" with some deééins -
Sunset lasts until the setting sun is 6° belowhibrézon,
followed by Civil, Nautical and Astronomical Twiligs
(when it is just dark enough to observe less braghts).
Astronomical Darkness only starts when the Surb@ia
24° below the horizon. Above latitude 48.6°N,
Astronomical Twilight lasts all night during summeat
52°N it lasts from 20 May to 20 July.
As to what to do whilst waiting for full darknegan didn't
like the idea of simply enjoying a refreshing pafitbeer -
better, how about collecting pictures of pub sigisrring
to astronomical objects! So far he had found signsome
of the members of our Solar System - Sun in Splendas
followed by Mercury Bar, The Evening Star, The Glob
Inn and The Half Moon, and Mars Inn. Defeated Ipjtéu,
Saturn and Pluto, he had managed to find The Nepas
for other observable features, he had found pubis tive
names of Star and Garter, The Eclipse Pub (in Viéistein)
and The Comet.
Well done lan, you deserve a pint after all thateech!

Spike Leggatt took us gently (at first!) through a
description of "The Four (or More) Forces of Nature
Introducing us first to the long-distance acting@ty and

*% *

Electromagnetic Forces, Spike highlighted the siritif
between their Force governing equations, being Igimp
proportional to the product of the masses (or chgrgf
the two bodies and the inverse square of theirragipa.
Such forces govern the orbital interactions betvieeisun
and Planets in our solar System, the interactitmesn our
system and other star systems in our Galaxy, betwee
galaxies and the overall shape of the Universe.

When it came to the short-distance acting Weal&trahg
Nuclear Forces, the equations were much more comple
and of a completely different form. Governing thayin
which neutron, proton and electron particles intertne
equations describe how these two forces act onthiiwthe
atom, and explain for example why protons "sticgether

in the atomic nucleus instead of being repelledtdukeir

like polarities. Delving further into the structuwématter,
Spike explained how gluons, photons, bosons and the
(elusive) graviton mediating particles could tramgbrces
over distance. Dismissing quarks as a possibleh Fift
Fundamental Force, Spike did leave us with the ttlet
Dark Matter, still only a theoretical feature oétliniverse,
might be a Fifth Fundamental Force.

Congratulations to Spike on making such a complbjest
somewhat clearer to his audience, and now, weyrdall
need to retire to the bar for a refreshing pinlboal beer!

* *% *

Planetarium Shows in July:

Fri. 4" 7.30 pm. The Hunt for Planets and Life
Sat. 8" 7.30 pm. Is There Life on Mars?

Sun. &' 3.30 pm. Summer Skies, Shooting Stars
Fri. 18" 7.30 pm. Summer Skies, Shooting Stars

Sun. 28" 3.30 pm. The Moon and Tides

Do remember! SDAS Members can watch planetarium
shows at the special, discounted, ticket price. Alys
interesting and very good value at only £5.

Bookings by Telephone: 01243 774 400 or 07818 227 2



