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AstroNews

ALAN LONGSTAFF reviews the latest news in astronomy research
A .
Unmasking the

Moon’s farside

HE lunar orbiter SELENE (Kaguya), a Japandserospace

ExplorationAgency (JAXA) spacecraft, is in a polar orbit 100 km
above the surface of the Moon. It has used an array of instruments
unveil more of the secrets of our nearest celestial neighimopartic
ular it has mapped and imaged the farside to greater resolution the
previously This is made possible because the main orbiter of SELENE
can relay radio signals to and from the Earth when it is on the farsid
by means of a companion sub-satellite in a high elliptical orbi.
remarkable SELENE results are reported in four papers published i
the 13 February 2009 issue ®¢ience

Kaguya (the name refers to a Moon princess in a Japanese folk tal
has used laser altimetry to map the lunar topography to a height res
lution of one metre and with a position error of 50 metres, an unprece
dented degree of precisioit a prosaic level this allows us to refine
lunar statisticsThe mean radius of the Moon is 1737.15 km and there
is only a 3 km difierence between its polar and equatorial radius;
although the Moon is an oblate sphere fitarely noticeabl&he tope
graphic range is 19.81 km, a bit bigger than Eartwith the highest
point being the southern rim of Dirichlet-Jackson Basin, and the low
est theAntoniadi crater in the South Pole-Aitken Badihe projection
of the centre of mass of the Moon to its surface lies at 22.41°E an
7.10°N.This is on the farside and just to the north of the highest point,
a location accounted for by the variation in crustal thickness which is
greater on the farside than the nearside. Intriguiraglysmall scales
(over distances less than 180 km) the Moon has a rougher surface th
Earth,Venus or MarsThis is partly because the lunar crust is more
rigid, attributed to the fact that there is so little water locked up in the
rocks, and partly because there are fewer factors to weather and ero
the lunar surface.

Crater numbers can be used to estimate the relative ages of planetz
surfacesThe age determination gets better the more craters are coun
ed, if craters are counted over a wide range of diameters, and if secon
ary craters can be recognised and excluded from the ddaiferrain
Camera on board SELENE, with its high resolution (10 m) images, ha
revealed many more craters for age determinations. Counts of the nur
bers of craters of a given diameter allow crater size-frequency distribu
tion plots to be made, from which absolute model ages of farside mari
were derived by comparison with model ages for nearside maria, fo
which absolute radioisotope dating has been dorfgpotio and Luna
rock samples. Mare volcanism on the nearside subsided quasi-exp
nentially from a peak at 3.6 billion years until about 1.2 billion years.
However on the farside mare volcanism ceased by 2.8 billion years
possibly because of the thickness of the farside crust or maybe due
a deficiency in radioisotopes in farside lithosphere to heat and melt th
mantle.

The radar sounder on SELENE has revealed subsurface layers at
depth of several hundred metres in nearside mEhniey are probably
regolith that accumulated as the surface was bombarded by meteorit
during a hiatus in mare volcanism, that were then subsequently co\
ered when basalt eruptions resumte stratification implies that this
gap in volcanism seems to have happened between 3.55 and 2.8 billi
years ago. Interestinglyhe thin horizontal disposition of the strata
show that the lava did not load the basin so much as to bend the lithe
sphere, as has been postulated, and implies that mare basalts-are tf
ner than some earlier estimates; in nearside basins they may typical
be only one kilometre thick. One consequence of this is that mare wrin
kle ridges could not have been formed by loading, as has been sugge
ed, but instead result from compression of the basalt due to global coo
ing and contraction.

Q)
-
>
>
>
S—
=
I
-

4 Popular Astronomy / April-June 2009



AstroNews

Perturbations of the trajectories of lunarthe crust-mantle boundary must have been on
orbiters revealed in 1968 that there were425 to 525°C where these basins formed. Mof
localised mass concentrations (mascons) in thtype Il basins are floored by mare basalts, an
lunar crust. Subsequent detailed measuremenaithough they have a central gravity high it has
of the gravity field showed that the surface gravbeen partly isostatically compensated, thoug
ity was higher over many of the nearside impacthe rest of the basin is supported by the rigidit
basins, e.g. Imbrium, Serenitatis, Crisium of the lithosphere, showing that these basins to
Humorum and NectariSthese positive gravity formed where the crust-mantle boundary wa:
anomalies occurring in topographic lows showcool.
that the crust of the Moon is not in isostatic equi By contrast, the principal nearside mascon v
librium. The lithospheric plates (consisting of underwent deformation during and after basalfs
crust and upper mantle) making up the Earth’was erupted into them, and for this to happen th;
surface ‘float'on a layer of mantle situated at atemperature of the crust-mantle boundary mus
depth of about 100 km called the asthenospherbave been higher than 725°C.
If a plate is loaded, for example with several The ‘take homemessage is that the farside;
kilometres of ice, then it sinks deeper into thehas fewer lage mare basins not just because théw
asthenosphereWhen the ice melts the plate farside crust is thickebut because it was too
gradually reboundsToday much of northern cool and rigid to deform much after the impacts
Scandinavia is rising in response to the loss df is not a matter of timing; there is no correla %
ice 10000 years ago when the last ice-age endedion between basin type and age. However the
This is isostasy at work. Complete isostatic eomare diferences in chemical composition of -far
pensation has not happened on the Moon for th&ide and nearside crust that presumably refle
past 3.8 billion years because its lithosphere hate physical dfierences. How the Moon
been too rigid and thick; the Moanasthenos acquired this asymmetry is a key question i Artistic represeration of
phere lies at a depth of 1000 km. lunar geologybut hints at extraordinary internal SELENE (Kaguya) in

Positive gravity anomalies or mascons arise iprocesses. lunar orbit. Credit: JAXA.
part because the basins are filled with high-den
sity basalts (the surrounding lunar highland rock
is lower density anorthosite). However Oceanu
Procellarum is flooded with basalt and has only
a weak positive gravity anomaly so this canno|
be the whole storyAnother contribution is reek
oned to be dynamic mantle uplift and crustal
thinning during basin forming impact, which
brought the denser mantle closer to the surfaci
producing the positive gravity anomaly

SELENE has now extended gravity measure|
ments to the farsideThe South PoléAitken
BasinTerrane (SRT), the lowest lunar surface,
has a very strong positive gravity anomaly whilg
just to the north lies the highest lunar surface
the Feldspathic Highlan@errane (FHT), which
has a deep negative gravity anomady there is
a mass deficifThese results can be explained by
differences in crustal thickness (thin at th&BP
and thick at the FHT) that have not been isoste
tically compensated.

SELENE has unmasked key fdifences
between basins on the farside and those on t}
nearside Although some of the farside basins
have a central positive gravity anomaly thatcor
responds to dense mantle close to the surfaci
many (including Mare Orientale) have concen
tric negative and positive gravity anomaly rings.
The exact cause of these anomalies is not cle j&
but must result from surface topography that is
not in isostatic equilibrium; the positive anem
aly rings correspond to basin rims.

The Japanese researchers distinguish tw
types of basin on the farsidéype 1 generally
lack mare basalts and have a sharp central po
tive gravity anomaly They are only 3-4 km
deep, too shallow for the central gravity high to
be due to basin subsidence, hence it is thought
be due to mantle rebound after the impact whicl
failed to relax back because the lithosphere wg
too rigid. Given that the lithosphere was this
hard, calculations show that the temperature ¢

¥

A comparison between the Moanhearside and farside. The top two images are based on
Clementine imagery and show the general albedo (reflectivity) of the Mosntface. The
locations of the SRT and FHT are indicated. The bottom two images are grati@nal maps
of the Moons surface based on Lunar Prospector dand show the distribution of positive
anomalies (mascons) and negative anomalies). Images credit NASA.
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AstroNews
Mar tian summer methane:  summeror wars e ans at et evea

geology orbiology? g

XTENDED plumes of methane from two accounted for by usual pho
ources near Syrtis Major have been distochemical  oxidation
covered on Mars.The concentration of processes inthe atmos
methane rises during northern hemisphere-sunphere. One mecha
mer, peaking in late summeFhe main plume nism to account for
contained 1900 tonnes of methane and theits rapid disap
source strength — the estimated rate opearance is that
methane release — is comparable to hydrocadust  storms
bon seeps on EarthThe key question is launch hydre
whether this methane is produced by geologicajen peroxide

Nili Fossae

or biological processes. (H,0,)-coat
Since 2003 three research groups haved grains Terra Sabae
reported methane (CHin the martian atmes into the

phere but these searches could not specify tretmosphere
source regions or seasonal variations with greathich would
precision.The present work, led by Michael allow the
Mumma of NASA Goddard Space Flight methane to be
Center and reported in the 20 February 200%fficiently oxi-
issue ofScienceaddresses these shortcomingsdized. The
The methane detection was made usingargest plume
infrared spectrometers on two ground-basedontains 19000
telescopes, the IRFand Keck-2 on Hawaii. tonnes of methane.
Each spectrometer has a long slit that wa# this is released sea
aligned along the central meridian of Mars andsonally over half a mar
a series of spectra were taken over tiffl@s tian year the release rate is
allowed a map (in martian latitude and longi 0.63 kg/s, which compares

Syrtis Major

tude) of methane concentration to be built upwith hydrocarbons seeping from could
The observations were done at times to coinCoil Oil Point in Santa Barbara, get ener
cide with martian early northern spring, andCalifornia of 0.4-1 kg/s. gy to power
early and late northern summerhe team On Earth 90% of methane is produced by their metabolism from

detected three spectral lines due to methane driological reactions, the remainder by geologyhydrogen (released from water by radioactiv
Mars, after first subtracting lines due toby the production of magma or serpentizatiordecay), by reacting it with carbon dioxide, pro.
methane in the Earth’ atmosphere and of basalt. On Mars the most likely geologicalducing methaneAlthough these bugs would be
Fraunhofer lines, because at the 88 wave = mechanism, given that there is no evidence fop-3 km below the surface, the methane could
length in the infrared Mars is seendaly in  active magmatism, is serpentization of basaltaccumulate and be liberated seasonally &s
reflected sunlight. This requires alkaline conditions, which is thewarming opened up pore spaces and fissures|.
The abundance of methane rises over-suntase for the most ancient (Noachian) surface of Resolving whether martian methane is abio
mer reaching about 45 parts per billion in lateMars, and nickel as a catalyst. Given that onéc or biotic is aguably the most important
summer There is a gradient in methane eon percent of the martian regolith is meteoriticquestion in planetary science tod@y discov
centration with latitude and the peak concentrathere is no shortage of this metal. er extant life on Mars would spark as great
tion in the atmosphere migrates from high-lati  There are two possibilities for a biotic origin. revolution as that ushered in by Galidele
tudes to the equator as summer progre3ses. The first is cold-loving methanogenic bacteriascopic observations that we are celebrating this
methane map shows two local sources of tha the permafrost. Methane is produced in thisear
gas producing plumes about 60° across in botway in the Eartts
latitude and longitudeThe sources are near Arctic tundra, and if
30°N, 280°W(Nili Fossae) and 0°, 310°ahd  this were happening
are situated in ancient Noachian plain terrairon Mars the release
overlain by Hesperian age (3.6-3.1Gyr) -vol rate in midsummer is
canic deposits of Syrtis majorhe most west less than that on
erly source corresponds to a region rich irEarth by a factor of
water vapourwhile Nili Fossae is enriched in 1600. The second
hydrated minerals (clays) and the neighbouringpossibility is that
part of Syrtis Major looks as if it has éefed methanogens could
catastrophic collapse, perhaps due to loss dfe much deeper in
volatile material below the crust, below the
In early northern spring the methane abuncryosphere boundary
dance was very low which suggests all thewvhere water is liquid.
methane seen in the summer was released rapike their terrestrial
idly, and that if the same level of release-hapcounterparts these
pens every year the lifetime of Chkh the organisms would not
atmosphere is 100-fold shorter than can b@eed oxygen and

w
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Shining new solarequipment

As a new solar cycle gets underway, ALAN CLITHEROW appraises the new Lunt LS50
hydrogen-alpha filter system and B1200 blocking filter for viewing the Sun.

INTER in my part of Scotland is not the

best time to start serious solar observing
but when you have been waiting some time fo
a new toy you tend to take any opportunity yot
can get. Here are some impressions of the ne
Lunt 50 mm H-alpha (hydrogen-alpha) etalon
and B1200 blocking filter for solar viewing.

The Lunt name has long been associated wit

high quality narrow-band solar filters, particu
larly those that isolate the H-alpha baritie
late David Lunt was heavily involved with the
Coronado factory on the Isle of Man (from
which the excellent Solarscope solar product:
would later emeage following Coronads
move toAmerica) and also with th@merican
Coronado factory prior to Meadeacquisition
of that companyNow the Lunt name has been
used to launch a new range of dedicated solz
filters and telescopes, sparking considerabl
interest, most particularly because of the price
they are chajing. Currently a Coronado dedi
cated H-alpha telescope with a 40 mm apertur
will cost more than £1250; and prices rise
steeply from thereThe prices being asked for

Lunt products with 50 mm or 60 mm apertures  \iew from the font: The etalon and adapter plate attached to the dewshield of the suthor

are still, depending on the exact combinatiorsky\vitcher ED-80 telescope. Note the small thumbwheel at the top and back of the etalon; fhis is

you choose, 10 to 15% cheaper than this (at tt used for fine tuning the solar image. Imagéan Clitheow.
time of writing) despite the poor recent per

formance of the Pound against both the US$nm focal length and, in fact, should be limitedto the telescope via an adapter plate; in my cape
Dollar and the Euro; the 50 mm and 60 mmto telescopes of 540 mm focal length or less. Iby slipping over the dew-shield of the tele
competition from Coronado or Solarscope isvas recommended that buyers with similar telscope. | found this adapter to be well made bjit
very much more expensivA@ssuming that the escopes to mine should change their order tmther expensive for what it is; a simple thread
quality is good, this makes Lunt products high the more expensive B1200; this is suitable foed aluminium plate to hold the etalon, and thre
ly competitive and attractive. telescopes up to around 1080 mm focal lengthgrub screws to attach it to the telescopg.
You can order complete solar telescopes froms mentioned, this does raise the possibility ofAttachment methods vary from telescope te te
60 mm upwards, or you can order front meuntghosting; more of which lateAs usual, it is escope so, once again, consult your dealer fpr
ed etalon filters, from 50 mm upwards, to fitbest to discuss your exact requirements with ¢he best information; | know Simon Bennet h
your own refractor telescope via an adaptercompetent dealeand at this point | must cem been trying to source some cheaper alternativies
Each is matched with a blocking filter that ismend my supplier Simon Bennet ofThe to the Lunt original adapter plates.
built into a star diagonalThe blocking filter ~Widescreen Centre in London, for the way he The etalon is much heavier than the blockin
completes the isolation of the H-alpha band antiandled the delays and changes brought on Hilter diagonal so the telescope needs signi
reduces intensity to eye-safe levels at the eyehe introduction of this new product range andcant rebalancing if used with a single eyepiecg.
piece. | ordered a 50 mm etalon matched with for the detailed advice he was able to give. However with a binoviewer in place balance i
B600 blocking filter to use with my own tele nicely restored and | found viewing with two|
scope. The equipment eyes to be more relaxing and revealed mofe
The internal diameter of the blocking filter On to the product itselfThe etalon and B1200 detail than can be seen by using one eye aloje.
needs to be matched to the size of the arrivingrrived carefully packed in a solid, well-padded
light-cone which, in turn, depends on the tele aluminium case, along with a full instruction Solar viewing
scopes focal length.Too small a size will manual and warranty card. Construction qualiThe advertised bandpass of this filter is les
occult part of the light cone and toodarwill ty seems to be excellent, with all casing andhan 0.75 angstroms; 0.7 angstroms is censi
allow internal reflections from within the tele optical surfaces being essentially perfect anered to be something of a sweet spot in H-alpija
scope to pass through to the eyepiece; depenlllemish free to the naked eyEhe etalon uses work, allowing views of both surface an
ing on how well your telescope is Batl you two edge-supported flat glass disks, with beauprominence detail. My experience with it so f
may well end up with ‘ghost imageatound tiful optical coatingsThese plates allow multi suggests the bandpass detail is accuraje.
the main image. Originally the B600 blocker ple internal reflections to isolate the H-alphaAchieving focus is easyand the first impres
was described as suitable for telescopes up teand by a process of destructive interferencesion is of an attractive sunset-red / orange solpr
600 mm focal length, which seemed ideal forThe edge support method isfiifilt to manu  image. Following the advice in the manual
my SkyWatcher ED-80 refractor facture accurately but, when compared witHfirst used a 25 mm eyepiece, and with it thp
Unfortunately experiments with early produc centre supported etalons, allows an unobstrucview was bright and sharp. No special -eye
tion models suggested that the B600 might nogéd full aperture with the maximum available pieces are required and standard 1.25-in¢h
allow a complete solar disk to be viewed at 60@ontrast for aperture siz&€he etalon connects Plossls of reasonable quality work well.

[©]

[
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Instruments

Above: The photographic
ability of the authos H-
alpha system is shown in
this image of a mminence
taken with a Philips web
cam at 1500 mm focal-
length (see als&howcase
on p47 for a colour image
of the Sun taken by the
author).

Below: The Lunt B1200

1.25 inch fittings as
required. Shown heris the
2-inch version.

As when viewing any Solar System object the steadi At this point it is worth mentioning that, at least witt
ness of the atmosphere is very important and on somgy ED-80, no ghosting is visible at the eyepiecz2
days the image ‘boilstoo much to reveal significant although this may vary from telescope to telescope.
detail; the low-level of the winter Sun did not help in thisWhen DSLR images of the whole Sun are stretched to
regard, but on my first viewing day a small sunspot groupeveal the faintest of prominence detail slight ghostirg
became immediately visibl&his allowed me to confirm appears well dfto one side but this is faint and easily
that the filter will show good surface detail. Since thercropped out of the final imagéhis ghost does not
such detail has been elusive, with the Sun only slowlgppear in stretched webcam images as it is outside the
emepging from its low point of activity last yea®n any narrow field of view of these cameras. Some H-alpla
reasonably still daytuning the etalon using the brasssystems sdiér from a problem known as a ‘sweet spot’
wheel mentioned earlier will soon reveal a network ofithin this spot, image detail is excellent, but it can fall-
low-contrast, but clearly visible, lines and filaments ovepff rapidly outside of itThe Lunt 50 mm etalon as test
the whole face of the Sun; this closely resembles the swed did not reveal any noticeable sweet spot; detail
face of brightly-lit orange. | regret not photographing thagppeared good across the whole solar disk.
first sunspot group as none has egeersince, however The advantage of adding an etalon and blocking filtzr
the ‘orange peekffect is easy to see and to capture-photo my own telescope is that | am using a known baseline
tographically The front etalon unit can be double stackedystem, so that when | wish to set up for imaging or 0
with two etalons arranged in line, to narrow the bandpasse my binoviewer | have already solved any compatib |
to 0.5 angstroms; this increases contrast and detail btit problems.This is not always the case with a new tel
adds considerably to the overall cost. escope as there may be issues of achieving focus with

Contrast is reasonably faint with a 25 mm eyepieceertain bits of equipment until various extension tubes or
Increasing magnification dims the image slightly butadapters are purchased. It is also worth noting that it is
increases contrast making surface detail clearemot necessary to use a very high quality apochromatic tzl
Complete solar views are available down to a little belowescope with these filters. Etalons isolate a very narrcw
the field provided by my 10 mm eyepiece (in a 600 mnband of light, negating problems with chromatic aberria
focal length telescope the B1200 blocking filter has ndion, so that relatively cheap achromats can still produze
problem showing the whole solar disk and surroundingxcellent results. Indeed the complete Lunt telescopes are
prominences) and | saw good detailed views of promithemselves achromats, but they do use lenses tuned to
nences and parts of the solar disk using eyepieces dowaworrectly focus the appropriate frequencies so that th 2ir
to 7 mm. Using yet higher powers tends to dim the imageerformance is optimized. On the other hand with my
a bit too much for my 51 year old eyes; perhaps when tfwvn set-up | can easily switch to a white-light filter and
Sun is higher in the summer it will be brighter and | willimage granulation with a narrow-band green filter such
try prominence-viewing with 5 mm eyepieces. as the Baader Solar Continuum filt€here is also avail

A wide variety of edge prominence detail has been viable a replacement for the B1200 that isolates just the
ible from the start and | have taken a number of pleasir@alcium-K band, giving me the possibility of imaging ir
images with both DSLRs and webcarfise webcam has multiple wavelengths from one telescops. mentioned
proven to be very successful, particularly using imagd-unt do provide complete solar telescopes for those wo
stacking techniques and the Registax software. CCWant everything ‘out of the box’, including complete

blocking filter diagonal can chips are much more sensitive to H-alpha light than th@alcium K units Again, it is best to discuss your exac:
be seen below the binoview hyman eye and will reveal a wealth of subtle detail oncequirements with a knowledgeable dealer

er in this image. The item isthe images are processed. For a comparatively smallt is worth mentioning the obvious competition — the
available in both 2 inch and etalon the 50 mm Lunt system takes higher powers welloronado (Meade) Personal Solatescope (PSTThis

photographically with good prominence detail revealedrab-and-go H-alpha telescope is certainly cheaper than

using 2.5 times powermate lenses at 1500 mm foc#ie Lunt system I've described, but it does have a sméll

length. er aperture and consequently has lower resolution end
contrast limits.The PSTcan produce excellent results,
but it is dificult to ague with the extra contrast and
detail ofered by a 50 mm or lger etalon. In direct com
petition with the PSTLunt are now déring a smaller
cheaper complete H-alpha telescope with a 35 mm
etalon and this should equal the P& a grab-and-go
solution for casual H-alpha observiridhis rather leaves
the Lunt LS50 H-alpha system out on its own in the price
/ performance competition, with equivalent systems fron
competitors costing much more.

This is hardly a complete and scientific reviemd |
did not have any other H-alpha equipment to make direct
comparisons, but | have had the opportunity to viewn
through 70 mm etalons and several versions of the PST
| would rate this 50 mm etalon highbove the PSand
with the 70 mm for ‘visual impacif not for absolute
detail or brightness. Obviouslyithout a side-by-side
comparison this review is my subjective opinidrhe
ultimate test is, | suppose, am | happy with my ¢aam’
product? In short, my answer has to be yes.

A wealth of information can be gleaned from the Lurt
solar group at tech.groups.yahoo.com/group/luntsolar
and Lunts own website at wwwntsolarsystems-
europe.com/
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The monuments of Mars Hill

On a visit to Arizona, KATE ANGEL toured the world-famous Lowell Observatory, one of
the oldest and most famous observatories in the United States.

F you drive north from the small city of
Flagstaf in northernArizona you will find
yourself on top of a small hill covered in pon
derosa pineThe road then turns sharply right,
to reveal a gatepost covered in all the planets
astronomical symbol&/ou have arrived at the
Lowell Observatorynow a successful research
and educational observatory for the public anc
astronomers alike to enjoy learning more abou

the Universe.

The allure of the Red Planet
Percival Lowell (1855-1916) was born into a
wealthy Boston, Massachusetts, family anc
graduated from Harvard in 1876 with a distinc
tion in mathematicAfter having read Camille
Flammarions bookLa planete Marsand being
enthralled by Giovanni Schiaparedlibbserva
tions of linear features on Mars, Lowell became
fascinated by the Red Planet to the point o
obsession. In 1894 he founded the observatol
in Flagstaf that now bears his name, initially
equipping it with two lage telescopes — a 12-
inch refractor leased from Harvard and an 18
inch refractor borrowed from John Brashear —
to observe that yea close opposition of Mars.
These were replaced in 1896 by a splendid 2«
inch telescope costing $200, made in Boston
by Alvan Clark & Sons, and brought to
Flagstaf by train. The firm's optician, Carl
Lundin, made the optics for this instrument anc
for a 42-inch
reflector
installed in
19009.
Lowell
used the
24-inch
Clark refrae
tor for many
years in his
search

Lowell aound 1900.

observatory in FlagsthfHe was, after all, from a lot dimmer than cities elsewhere of a similg
the east coast, but three factors came togethsize.
in the late 19th Century to influence his deci
sion.The first group of Bostonians to attempt aits to its name. In 1918esto Slipher used it to
new life in the west arrived in Flagstaf 1876
and by 1886, with the help of the trans-centi expanding. In the early 1960s it was used

The distinctive ‘inveed bucketdome housing the 24-inch Clarkléscope was designed and
built by English handymen Godfr and g&nley Sykes using local wood and stone. Lasvell’
famous telescope saw first light in July 1896. Photo: iKatgel.

for intelligent life on Mars. He made detailed about 5300 people and with the increase i
drawings of his observations, wrote books andight pollution afecting the diciency of the
lectured about Mars. He believed that apparenibservatons telescopes, there have been lav
lines on its surface were canals which transpassed to limit the output of light from the daily
ported water over the planesurface.

living arrangements of those who live in thd
| had always wondered why Lowell set up hisarea. Satellite photographs show Flagstabe

The 24-inch Clarkielescope has many cred
find the first evidence that the Universe i

nental railroad Flagstahad become the educate and train th&pollo astronauts; they
largest settlement between first saw their prospective landing sites on th
Albuquerque in New Mexico Moon through the ClarKelescopeToday it is
and the Pacific Coast, a used mainly for public viewing during the
distance of some 100
miles. With fewer than
a thousand people
inhabiting Flagstdf in
the 1890s, so that light
pollution was not an issue Daytime tours of the Lowell Observatory argq
and good visibility was pre offered every hour and as I'd arrived on m
cisely the issue, and with the clearfirst visit just past the houonly to discover
air, Lowell chose Flagsthfo start  that a tour had just left, my legs were a blur §
up his observatory in May 1894, | caught up with the small groupphe evening
to begin his studies of Mars and totours are similarbut also give everyone the|
search for intelligent life there.  opportunity to use the ClarRelescope to
Today the population of observe the skies for a few precious momen
Flagstaf is somewhat higherat At weekends, there is the added bonus of a s

designated a Registered National Histori
Landmark, something they are very proud of.

Touring Mars Hill

evening tours. In 1966 Lowell Observatory Wat

%)

D
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Astronomical tourism

Lowell indulges his passion using the 24-inch
Clark refractor

party, with local astronomical societies setting
up their stalls to advertise themselves and t
answer any questions.

On the way out of the visitorsentre the next
day, | found myself surrounded by gardens,

through the middle of which is the path leading

up to the telescope doméswoman was set

ting up a portable telescope so that visitore

could look at the Sun in H-alpha lighithe Sun

was her speciality at Lowell Observatory; she

clearly loved her work there and patiently

answered questions that she must have be¢

asked thousands of times before. Everyon
who looked at the Sun was amazed to see it i
such detailWhen my time came to watch the
Sun, prominences were ‘dancinig’'the corona

and | was kindly allowed to spend some more

time watching the Sun after everyone else ha
gone on their way
During the evening tour that | went on, a talk

was given inside the Clark Dome, with many of
us standing as close to the 24-inch telescope

we dared. Lowelg plain wooden kitchen chair
is still in place, which gave a homely feel to his

character and the time that he spent working

there.The Ford pickup truck tyres in the runnel

allow the upper dome to rotate, enabling the
Clark Telescope to be lined up with the area of

the sky required for observingfter telling us

that the 32-foot long telescope weighed twc

tons and the movable parts six tons, the guid
demonstrated that the telescope could b
moved with one finger We were duly
impressed and ‘oohed and aahedinison.

The highlight of the evening tour at the Clark
Dome was to actually look through the tele
scopes viewfinder at a distant stait didn't
really matter what was lined up for viewing; it

Srolling on to Pluto the purpose, as it could only search a small
On leaving the Clark Dome, you pass Loveell’ field of less than a degree wide. In 1909, a sec
Mausoleum on the right. Even with its unusualond search programme was begun, using the
glass roof, most people only cautiouslynewly built 42-inch reflectorand in 191 the
approached it, before continuing down the patlprocess was improved with the use of a Zeiss
past the Slipher Building and Rotunda LibraryStereo Blink Comparator
and onto the PlutValk. This is the path lead  After Lowell’s death in 1916 the search for a
ing to the Pluto Dome, which houses thetrans-Neptunian object was abandoned until his
Lawrence Lowell 13-inch Pluto Discovery nephew became involve®o resume the search
Telescope and it is one of the most interestingg became necessary to build a new telescope
uphill walks that I've ever taken. and dome. Lawrence Lowell, Percial’
Each inch of the path represents one millioryounger brother and President of Harvard
linear miles and there are signposts along th&niversity at the time, donated $200 for this
right hand side of the path representing the Supurpose. gnley Sykes used a modified plan of
and the exact position of each planet in relatiothe Clark Dome to design the new dome and
to it. It is in efect a linear scale model of our building work began in 1928, again using local
Solar System, so that the further uphill you gamaterials.
(and so the further away from the Sun you go) About this time, a young man from lllinois
the further apart the signposts representing theamed Clyddombaugh sent detailed drawings
planets become. | think that for the first time, lof Mars and Jupiter (made with his home-made
appreciated the tremendous distances betweéslescope) to the Lowell Observatpgsking
some of the planets, especially those furthedbr their opinions. Instead, the then diregctor
from the SunThe last signpost of course, rep Vesto Slipher offered him the job of
resented Pluto and just beyond it, there was th@bservatoryAssistant. His work would be to
®luto Dome, inside which Clyd&@ombaugh search for the trans-Neptunian object, or ‘Oth
searched for the elusive ‘trans-Neptuniarplanet’ as Lowell had referred to itThis
object’'that is today known as Pluto. tedious and long-winded work was no longer
considered to be suit
able for the profes
sional astronomers at
the Lowell
Observatorybut was
considered suitable
for the son of a
farmer who had an
interest in astronomy
Tombaugh arrived

in  Flagstaf in
January 1929 and
was trained and

supervised by Slipher
in the use of the new
Lawrence Lowell 13-
inch telescope.This

telescope, built
specifically to search
for the trans-
Neptunian  object,

used lage glass pho
tographic plates, giv
ing a field of 12x15°

in the sky The focus
had to match exactly
on all of the plates,
for precise compara
tive purposes.The
resulting photographs
Tombaugh's Trans-Neptunian discovey could be examined on the Blink Comparasar
Astronomers had been looking for a planethat any movement of an object would be
beyond Uranus since the mid-19th Centurydetected.

This had led to the discovery of Neptune, but A systematic search for the trans-Neptunian

The pleasant Pluto &lk. Photo by Katéngel.

was using the telescope used by Percivadven that didi’ explain the apparent gravita object was begun idpril 1929, and on 18

Lowell that put a lump in each persstthroat.
Living in London for over 25 years has left me
cynical to some extent, so thasitiot often that
I'm left totally awestruck and speechless.
Looking through the Clark telescoge’

tional efects on the orbits of Uranus and February 1930rombaugh found what he had
Saturn. Lowells mathematical logic concluded been looking for on plates taken just a few
that there must be another planet further out. weeks earlierSo, in just over a year from his
In 1905, John Duncan was the firstarrival at the Lowell ObservatoryClyde
astronomer at Lowell Observatory to carry onTombaugh had discovered the much sought

viewfinder was a magical moments for me. Butthis search, using the 24-inch Clark refractorafter trans-Neptunian object. It lay near the star

there was more to come.

This proved to be an in@ient telescope for Delta Geminorum.
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Astronomical tourism

Blink and it’ s there with the search, to make absolutel
During the daylight toyreach person has the certain that Pluto was the only
opportunity to use this Blink Comparatoiow  trans-Neptunian object in that are
kept in the Rotunda LibraryThrough it you of the skyas Pluto proved to be toc
can see the movement of Pluto on the actualmall to have such anfeét on the
two glass photographic plates — exactly agravity of other planetsWhen the
Clyde Tombaugh would have first seen it. It search was brought to an end i
was an incredibly special moment to be able td942, 75 percent of the sky ha
relive one of the most important astronomicalbeen searched, photographed al
moments in historyand a great privilege to be examined.
able to look at the actual glass plates that intro Whilst conducting his primary
duced Pluto to the world. work, Tombaugh also discoverec
| could just imagine the reaction of the pro about 4000 asteroids. He was cbv
fessional astronomer3heir pride must have ously a man to make the most of hi
taken quite a severe blow from this self-educatopportunities and it would certainly
ed farmets son and yet it was one of those allhave made his work more interest
too rare occasions when the supervisor did nahg! He was also to make over 3(
take full credit. telescopes in his lifetime.

The professional astronomers monitored the The Pluto DiscoveryTelescope,
movement of this object for the next threeas it is known todayhas such histo
weeks, to ensure that this trans-Neptuniamy that | had imagined it to be ai
object had indeed been found. Once confirmedgast the size of the Claflelescope,
the discovery was made public on what wouldout it is actually a much smaller
have been Percival Lowd|'75th birthday13 instrument, about 15 feet long an
March 1930. Many names were put forward forhoused in a cramped dordaother
the ‘9th planet'and eventually the name of thing that | noticed was its familiar
Pluto was dicially credited to an eleven year colour — it is the same colour a:
old girl, Venetia Burney from Oxford, England. San Franciscg’ Golden Gate
The astronomical symbol for Pluto combinesBridge! | couldnt resist asking the
the initials Pand L, which are not only the first tour guide why there was a boxing,
two letters of the word Pluto, but the initials of glove attached to a metal bar prott
Percival Lowell. berance. He gently moved the tele

After all the hullabaloo had died down, thescope and we had to duck out of it
professional astronomers decided to continugvay fairly  quickly  Clyde

Tombaugh had learnt the hard wa
to duck and he eventually tied th

Above: The Pluto Discovgrlelescope. Note the boxing
glove at middle left. Photo by Katagel.

Bottom left: Clyde dmbaugh at the Lowell Obsetory,
holding a photographic plate.

Bottom: The discovgrimages of Pluto.

boxing glove to the metal bar to soften any fur used nowadays, the cost of glass photograph
ther blows.The boxing glove has been keptplates being prohibitiveThe Pluto Discovery
there in his memory Telescope was also used from 1936 to obser
After leaving Lowell Observatory in 1945 comets and is still used to photograph them.
Tombaugh worked on the development of the The Rotunda Library is the last place on th
optical tracking telescopes for the newlytour and you are then free to walk back to th

ic

D

formed space programme, which would evenvisitors centre or to take time to enjoy the-ga
tually land men on the Moon in July 1969.dens en route. Percival Lowell was also inte
Tombaugh died in 1997 and some of his asheasted in botany and would have enjoyed t
have been placed aboard the New Horizonbeautifully kept gardens, where you can sit al
space probe, which is due to reach Pluto iponder all that you have seen and experienc

2015 — a fitting tribute, many say

From such a small area on top of a small hi

The telescope today is used as it was origioverlooking a small cityit is truly amazing just
nally intended to be used, as a wide-fieldphohow much of the Universe can be seen ar]
tographic camera (astrograph) although film isvondered at.

Q.
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Telescope Topics
Aspect s of instrument s and observing, explained by IAN  MORISON

focuser and which has a standaFdnount

AStr O p h Oto g rap hy Wlth a thread at its outer en@ihe reason | suggest that

a 2-inch focuser is better is that the use of a

. . 1.25-inch focuser may cause some darkening in
d I g Ital S L R P art I the corners of the image due to vignettifige
] second part screws onto this barrel and carries
the appropriate bayonet mount for you camera.
The T-mount barrel typically costs £20 and the
T-mount adaptor ring around £1They are
simply fitted onto the camera in place of the
lens and together allow the telescope to take the
place of the eyepiece so that the image is
focused on the CCD chip in the camera. One
point to note: dust can be a real problem with
DSLRs, so do try to prevent dust entering what
is now a camera open to the world. Holding the
camera facing down when moving it can-cer
tainly help.

The camera will know nothing about the
focal ratio of the telescope, so it will need to be
used in manual mod@A.red LED torch is virtu
ally a must so that you can see the camera con
trols in the dark! One is only adjusting the shut
ter speed — perhaps 1/100th second or so for
lunar imaging.

When you come to try to focus the image
onto the CCD of your DSLR you are quite like
ly to come across a problem that | had with my

) ) ED80. Without using the star diagonal | could
N an earlierTelescope dpics| talked about  Apove: DSLR with-fnount adapter and 2-  not rack the focus far enough out and with the
taking your first astrophotographs. In this jnch extension tube (back cesjtrin fontis  star diagonal | could not rack it far enough in!
article | would like to go into a little more depth the 2-inch Barlow that can either swvinto Do not despair howeveas it is possible to buy
about using a digital SLR camera (DSLR) and the Tmount tube or the Barlow unit at right. 2-inch extenders which add ~ 2 inches to the

will assume that it is to be used instead of the

used ones are becoming availa®dlay DSLR
with 7 or more Mpixels will be
quite suficient. It is even possible
to buy specially modified cameras
that are more sensitive to the H
alpha spectral line in the red pat
of the spectrum — great for
astrophotographers who love
emission nebulae! For a time
Canon marketed the Canon 20D
for this purpose and these migl
still be found on the second hani
market. It is possible to buy new
specially modified, Canon 350D €
Mpixel cameras from firms such
asAstronomiser (put into Google)
and othersAlternatively, they will
modify a camera that you alread
own for a cost of ~ £200.

The next requirement is to
mount your camera onto the tele
scope and here it should perhag
be said that the telescope wil
preferably need a focuser that ca
accept 2-inch eyepiece¥ou will
need to purchase two iteniBhe
first is a tube of appropriate size
either having a 2-inch or 1.25-
inch barrel that inserts into the

tube length. | made my first by taking apart my

eyepiece of an astronomical telescope. Below: Upper image scale with 550 mm focal 5 i ch diagonal and joining the two tube
The cost of DSLRs has come down and, aslength telescope. Lower image scale with 2- lengths which (sort of) screwed together

photographers buy higher resolution versions, inch 2x Barlow element sewed into the -T

mount adaptedmages by lan Morison.

Photographing the Moon

A very good taget to start with is the Moon as
exposures of 1/50th of a second or less are
needed. One does not even have to track the
Moon, so a fixed tripod could be used. Most
DSLRs have a histogram display which can be
assessed to set the appropriate exposure —
make sure that the ‘taitowards the brighter
end of the histogram stops before the end.

There is then the problem of vibration
induced when pressing the shutt€he sim
plest cure is to use the delayed action mode to
allow any vibrations induced when the shutter
is pressed to damp dowhwo or five seconds
seems about right depending how sturdy your
mount is.Alternatively, one can use a remote
release or even buy the software that allows
you to control the camera from a PC or laptop.
One advantage of this is that one can view the
images at high resolution so helping to get the
focus spot on.

A major problem is getting the focus right.
Using the camera’finder will get you close but
then, for the Moon, expand the image in the
camera LCD panel to check trial images for
focus.

With a short focal length refractor you may
well find that the lunar image will be a bit small
on the CCD chip. Lger images can be used if

12
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Telescope Topics

a Barlow lens is introduced before the camerasure, it is not too difcult to com
My Astronomica 2-inch ED Barlow can either bine them inPhotoshopUse ‘can
be used as supplied or the lens unit can beas’ to increase the size of one
removed and screwed into the front of the 2image and then move over a se:
inch T-mount tube.As the separation of the ond image with 100% opacity to
Barlow lens from the CCD is dérent in these add an additional image.
two cases, this gives two further image scales. One can often improve the nois:
Converselywith a long focal length telescope in lunar images by stacking severe
(or with the use of a Barlow lens), the wholeframes togethel take 4, 8 or even
Moon may not fit onto the CCD chip. If two (or 16 sequential images and chec
more) images are taken with the same expahat all are in focus. | first use
Photoshopo over
lay one of a pair of
images over the
other with 50%
opacity One can
easily align them
precisely and then
flatten the two lay
ers into one which
is saved.This can
then be done with a
second pair and the
two resulting
images combined
in the same way to  Waxing gibbous MoonA stack of four lunar images.
give a stack of 4.
You can guess how this can bevery nice noise reduction program callddat
extended to 8 or 16 frames andimagethat can be downloaded from the web
will find that, even with a stack which can make an improvement as well.
of 4, the noise is quite signifi Next issue: Using a DSLR to image
cantly reducedThere is also a star clusters and nebulae.

CELESTRON, SKYWATCHER, INTES,
TAL, MEADE Adv anced Product Dealer
5% discount for SP A members

Friendly service, advice and support
Viewing group , astronom Yy courses

The SPA offers a super

selection of astronomy gif ts
Choose from a brilliant new range of leisurewear , a MC2 Telesco pe ShOp )

wide selection of astronomy books, SP  A-branded ;
goods and publications at the online SP A Shop 57 %athermet Séf]e_;_’ ]I?E)C')A\me’
omerset, .

WwWw .pop astro.com/saleslist.htm 01373 474763

Free P&P for UK orders! .
Would you like to give a friend an astro gif  t but info@telescopeshop .co.uk
aren’t sure what to buy? Give an SP A Gift Voucher!

There’s so much to choose from at the SP A Shop, WWW te|eSCOpeShOp co Uk

for young and not-so-young sp  ace enthusiast s.
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Amateur Scene

omical societies, news and event s with PETER WADE

Celebrating astronomyhe I'YA way

my2009.0g/cornerstone-projects-mainmenu-
80/the-portal-to-the-universe-mainmenu-
85.htmlAn Astronomical ¥llow Pagess also
being planned to include entries from tele
scope-makers to artists creating space-relate
jewellery as well as the more usual observatc
ries, suppliers and science centres.

Dark Sky Discovery 2009 is anotherAY  The Royal ObservatoryGreenwich, one of
project, this time aimed at providing hands-onthe worlds oldest and most famous historic-sci
educational fun for families. It has been basentific sites, is is presenting a varied {ro
on the Dark Sky Scotland project which ran 35gramme of astronomy related events threugh
events in 2007/8 ranging over finding out aboubut the Internationalvear of Astronomy In
the night skythe latest space missions, extra-April the Royal Observatory takes a look back
solar planets, dark matter and telescope-tectat the history of astronomyexploring some
nology in which 7000 people took part. weird and wonderful theories about life on

Dark Sky Discovery will depend on partaer other worlds and the way in which medieval
ships across the nine English regioliales ideas about the planets found a new life in
and Northern Ireland between universitysome of the 20th Centusy/most popular fanta
groups, public observatories and science- cersy novels. Public talks take place on the
tres as well as amateur societieBe activities evenings of 14 April (Of Aliens and

HIS yeats celebration of the International planned include ones for daytime and cloudyAstonomers Royalby Rob Edwards) and 28
Year ofAstronomy (IYA) began formally skies such as making a comet from dry ice oApril (Planet Narnia — C.S. Lewis and the Sky

in Paris on 15 January00 years on from making a rockefThe success of some activities at Night by Dr MichaeWard). Please note that
Gallileo’s use of the telescope to examine celeswill though depend on the participation of both these talks have an admission fee of £5.
tial bodies. Perhaps we should instead be-cel&nowledgeable amateur astronomers and their Theres also a chance to view the Moon
brating an Englishmas’achievement because telescopesTo find out more, contact Dave through the observatos/famous 28-inch tele
Galileo seems to have been pipped at the posthalton who is the Dark Sky projectfioer at  scope. Times for viewing sessions vargo
by Thomas Harriot as DAllan Chapman has the Royal Observatory in Edintgir (email please check out http://wwmmm.ac.uk.The
pointed outA drawing of the Moon by Harriot dsc@roe.ac.uk). National Maritime Museum, the Royal
survives from July 1609, perhaps as much as Local astronomical societies are taking parObservatory Greenwich and Quezhouse are
five months before Galiles’ lunar observa in the InternationalYear of Astronomy too. open 10:00 to 17:00 daily (closed 24 to 26
tions, and Harrios lunar map of 1610 is clear Orwell Astronomical Society in Ipswich have December) and general admission is free.
ly based on a series of earlier observatiéns. already had a couple of talk and telescop=
special event in celebration of Harrotvork  evenings. Events still to come this spring
will be held at Syon House in Middlesex on 26include a night-time sidewalk astronomy ses
July. Further details can be found at http:/Aele sion from 7.30pm &atfhe Ship in Levington on
scope400.a.uk/ 2 April, open evenings at Orwell Park

Observatory from 7pm on 4 andApril and

safe Sun watching in Christchurch Park

Ipswich on 30 and 31 Mayrurther information

can be found on the OrwelAS website

WwWWw.0asi.og.uk

On Merseyside, LiverpoolAstronomical

Society has already run several sidewall

One of the outcomes of Arwill be the cre  astronomy events, a star party and a public
ation of a Portal to the Universe — a one-stofastronomy evening at Edge Hill University On 10 February 2009, Jersey Post issued a set
shop for finding online astronomBy show  Stll to come is a second star party at Croxtettof stamps celebrating the 400th anniversary of
casing the astronomy content of news, blogsPark on 24/25 Octobefor details of Liverpool Galileo’s telescopic observationshe stamps
podcasts, image feeds and so on, the portélstronomical Society events, contact thefeature Jupités moons and various constella
should speed up and streamline the search fétcting Secretary Gerard Gilligan at tions.The stars are embossed and highlighted
astronomical information, images, commentggastro@liverpool.ac.uk or by calling 0151in simili silver. The set of stamps costs £1.93.
and opinion. For details, go to wwagtrone 794 5356. Visit http://wwwjerseypost.com
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Amateur Scene

- BAA basics in Kent
GOOd prospe&for OCCUIatlonS HE British?s?r!?oiicll’llAssofagon's

(BAA) Back to Basicsvorkshop was back
on the road in January — this time to the
University of Kent at Canterbury at the invita
tion of SEKAS (South East KeAstronomical
Society). Formed in 1972, SEKAS has 15
members; it has the usual programme of talks,
members’ evenings and public observing
evenings. SEKAS' observatory houses a 30
cm computerized telescope and the society also
has several telescopes that may be borrowed by
members.

The workshop began with a welcome from
BAA President, Roger Pickard and included
talks on where to start in astrongrpoks and
equipment and tips on observing as well a
workshop sessions. For more informatio
about SEKAS visit wwygekas.co.uRhe next
BAA Back to Basicsvorkshop will be held in
Bedford on 1 October

Another visit to  Virtual tour of SWsocieties

- HOSE with very long memories may recall
M arS H I | I that | last featured astronomical societies in
South West England back in January 1990
HE Astronomical Society of Haringes’ when the spotlight fell on Dartington,
(ASH) newsletter 2002 reports that membePlymouth and North DevorAstronomical
Mitchell Sandlets travels took him west in Societies.
October and, with a sparéuesday afternoonin  Then, societies in the SoutVest had
Flagstaf, Arizona, to fill, what else could he dotheir own regional group, Devon

HIS year promises to be a good one foring 24 Tauri is due on 18 JulyMembers of

occultations with some 700 events pre Orwell AS have successfully observed such
dicted for Eas@\nglia alone in the usual ceém grazing events in previous years.
prehensive listing prepared for Orwell As well as the July events involving the
Astronomical Society by member JamesPleiads MeropeAlcyone andAtlas, other
Appleton. Though many of these involve stars brighter than magnitude 5 still to be-hid
faint stars being hidden by the Moon, they daden include Lambda Piscium on 16 June, 69
include two passages of the Moon in front ofVirginis on 30 June, Delta Geminorum on 4
the stars in the Pleiades, one of which toolDecember and Zeta Leonis on 7 December
place on 7 January while the next one is due There are greater numbers of occultations
in the early hours of 18 July when the Moon passes across richer star

These predictions include ones for twofields.The richest night of the year will be 29

grazing occultations of two of the Pleiades.April with some 60 events expectedihe
These are only locally visible events andnext richest will be 2@pril with 57 predict
involve the stars passing among the hills an@éd events and 21 November with 21 events.
valleys of the Moon at its extreme northerly Other nights with 10 or more events still to
or southerly edge. One involvinglcyone come include 1 and Rpril, 27 and 28 May
was due on 7 January and the second invo\21 November21 and 31 Decemher

|72}

but visit the Lowell Observatory Astronomical Association. In due

Percival Lowell was a man on a mission t@ourse this became the Solftlest Newtonian
find evidence for life on Mars. He had theAstronomical Association with dating  from
financial resources to go about setting up higine member societies, many 1910, now
observatory in a thoroughly professional wayarried forward from restored and
— surveying possible sites, commissioning athe earlier group. described as an
instrument (a 61 cm refractor) from one of the When | made a ‘extremely solid’
best telescope-makers of the day and employingrtual tour of the instrument. Additionally the society has
a dedicated team to collect the observationgbuth ~ western several modern instruments bought with lotter.
evidence. His observatory was set up on Makscieties earlier this year | funding through the New Opportunities Func
Hill in clear air at a height of over 2000 metresfound that several now have their own livelyin 2001/2. For further details, visit the website

The drum-shaped domed is made of -porand interesting websites. www.tivas.og.uk or email nick@tivas.gruk
derosa pine and there have been other homelCornwall AS’s site (wwwcornwallas.og.uk) TorbayAS meets monthly aforquay Boys’

touches such as the frying pan used for a leis sub-tittedAn Kowethas &rioneth Kernow Grammar SchoolThe school is also home to
cover or the old Ford truck tyres used to driveind reveals that the society meets regularly offiorbay Observatory housing a 0.5 n
the dome. the seconduesday and the fourffhursday of Newtonian.This is computecontrolled and is
In the observatory grounds is the 1.07 nthe month in thewWomens Institute Hall at capable of CCD and video imaginthe obser
reflector used to determine Plutadrbit (Pluto Mabe, west of FalmouttiThe members focus vatory additionally houses a darkroom, com
was famously discovered from the Lowelltheir observing evenings on particular eventsputing facilities and storage spades well as
Observatory by Clyd&ombaugh in 1930). such as the appearance of a comet or a meteloging used bylorbay AS, the observatory is
The site also houses Lowsll'Saturn-like shower like the Perseids, sometimes combiningsed by members of the school, visiting groug
mausoleum and a scaled-down Solar Systefhem with a barbecué\ 15 cm Dobsonian is and for public nightsTorbayAS can be con
walk which leads from the Sun to Pluto ovealso available for loan to members. Furthetacted via its web site wwierbayastro.ay.uk
about 100 metres. information can be obtained by emailingor by emailingTHS@halien.net
Flagstaf is well placed for other sightseeinginfo@cornwallas.ay.uk Among a number of other active societies if
destinations: the Grand Canyon, Painted DesertTiverton and mid-DevoAS is more than 20 the SouthWest are North DevorAS and
and, of course, Meteor Cratéfhis last was years old and its activities follow the usual-pat Plymouth AS. North DevonAS holds its
used for astronaut training. tern of monthly meetings and observing-sesmonthly meetings at 8 pm on the firsi
Oddly enough, while Mitchell Sandler wassions, social events and outingBaus, this Wednesdays of each month at the Methodi
near one practice ‘lunalandscape, felloASH  month they have an outing to the MullardHall in Sicklepath near Barnstaple; the societ
membey Mart Irvine, was at another — CinderSpace Centre and are looking forward to talk@perates a society library and has two observ
Lake in the Sunset Cratéfolcano National about extra-solar planets with Suzadigrain  tories. PlymouthAS holds its meetings on the
Park, Utah. from Exeter University andTales fom a second Friday of the month in the Glynis
See KateAngels excellent dicle on p.9-10 Travelling Astonomer as recalled byArthur  Kingham CentreAlfred Street, Plymouth, at
for more details about the Lowell Obs@tory.  Davis. Observing sessions focus on a 20 crid.30pm.
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Royal Astronomical Society Newspaper Competition 2009 -A PA09?

HIS year to help commemorate The Feature Article Competition is open The winning entry in each age group will
International Year of Astronomy 2009, to individual students in two age ranges: 14+eceive a telescope for their school, as well as

the Royal Astronomical Society (RAS) is 16 and 16-19 years. Entrants in this individual prizes for each student.
inviting school students to create a newspapesection are asked to produce The RAS Newspaper Competition is
or feature article on astronomy from the yeaan article suitable for a highly successful and has been-run
2409. What will astronomers have to cele 2409 edition of a scien ning for over ten years. It is an
brate by the 800th anniversary of Galigo’ tific magazine which excellent opportunity to fge
revolutionary discoveries? reviews the major cross-curricular links and to
The Newspaper Competition is open to discoveries in use the Internet and your
groups of students in two age rangesi@aid astronomy  which library to search for material.
11-14 years. Entrants in this section shoulchave taken place in All prospective entrants
publish a small newspaper which explainsthe 800 years since must register by emailing
some of the latest discoveries in astronomyLl609. Entrants may newspaper@ras.org.uk as
for the year 2409. Since 2409 will almost-cer also wish to show how soon as possible for an electron
tainly be an Internationdlear ofAstronomy  observing techniques ic entry form.The form contains
newspapers should include a list of some ohave evolved from full details of entry and registration
the major discoveries from the 800 yearsGalileo’s simple refractor requirements, along with the competi
since Galileo first used a telescope for astronthrough technologies such as the tion rules.
omy. Pictures of some of the latest 25th cenHubble SpaceTelescope to the latest 25th The closing date for competition entries is
tury telescopes may also be included. Century equipment. Monday 27 July 2009.

Write to PeterWade atAmateur Scene Out and about

If your local astonomical society is socially or obsetionally active,
and you would like it or its activities (pastegent or futue) mentioned Sir Patrick Moore was one of the guests at last year’'s Autographica
in these pages, please send your newsntateur Sceng’compiler held at the Radisson Edwardian Hotel near Heathrow Airport. Sir

Peter Vdde. at: 24 Manor Gove. Moecambe. LA3 1JA. Patrick was in good company alongside astronauts Jim Lovell and
’ ’ ' Dave Scott as well as Jerry Carr and Vance Brand. Other ‘astronauts’

present were actors Keir Dullea and Gary Lockwood who played Dave

Adverti t ; ; ; h
verisemen and Frank in the film 2001: A Space Odyssey. As ever, Sir Patrick was

ick t int out h 't i tant as the oth thi t
K E E N O N AST R O N O M Yr) gzg: dignﬁ]tozjnesll:ve eﬂn’eafsunss.scl)\lggg:e&:gs: She itﬁl rz:::i’\(/)(;d Izss?a:iz(ienng

ovation.
Be part of a great tradition Norwich Astronomical Society are holding their Spring Star Party
Join the from 23-26 April at Kelling Heath, Norfolk. While the emphasis is on
HH H H H observing, a couple of speakers have been arranged for Saturday 25th
BrItISh AStr On0m|Ca| ASSOCIatIon and several trade stands are expected. For details visit www.starpar-

ty.org or call Andrew Robertson on 01986 892498. Pitches are priced
For more than a hundred years one of the at £10 per night including electrical hookup and can be booked direct-

world’s leading aganizations for amateurs ly on 01263 588181, quoting Spring Star Party.
. . In January Bradford Astronomical Society held an open day at its
As a memberyou will have: meeting place of Eccleshill Library, Bolton Road in Bradford.

¢ the chance to contribute to useful Forthcoming lecture meetings will feature Dr R. Keesing on Richard
scientific programmes Norwood: The Surveyor who changed the World (6 April), Paul Money

with Images of the Universe — Volume 2 (27 April), Professor Sam

» experienced people to help and Falle on Relativistic Jets (11 May), Andy Lound on Lunatick Astronomy

advise (1 June) and Barry Pemberton on Catadioptric Telescopes and their
Optics (15 June). Weekly observing sessions are also held. For further

» aJournalevery two months, packed information visit the website www.bradfordastronomy.co.uk or email

with news, reviews, letters and articles johnbards@blueyonder.co.uk

¢ the famous-landbookevery year Rosliston Astronomy Group meets on the last Friday each month at

T . . . the Rosliston Forestry Centre in Derbyshire. Meetings comprise a night
* Invitations to meetlngs, residential sky talk, a talk by a visiting speaker or a film show. Members bring tel-
Weekends, courses and lectures..... escopes for observing after the meeting ends. For more details, take a

look at the Rosliston AG website at http://virtual kitestore.com/burton-
and much more view/RoslistonAstro.htm

A century of achievement and still Liverpool Astronomical Society meets weekly every Wednesday 7-

. 9pm at the LAS Leighton Observatory, Pex Hill, Cronton, near Widnes,

leadmg the Way The BAA—a must for real Cheshire. Monthly lecture meetings are also held, usually on the third

i | Friday of the month (Sep-May), at The Roman Catholic Cathedral’'s

aStronomy enthUSIaStS' Gibberd Reception Room, Mount Pleasant, Liverpool, from 7 to
Wtite now for details to: 9:30pm.

TheAssistant Secretary Stirling Astronomical Society meets from Sep-May during the year,

; with lectures generally on the second Friday in each month during that
BAA’ B_ur“ngton House, period, beginning at 7.30pm, at the lecture room of the Smith Museum
Piccadilly LondonW1J 0DU and Art Gallery, Dumbarton Road, Stirling. The SAS website is at:
Or telephone 0207 734 4145 www.stirlingastronomicalsociety.org.uk
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Galileo —The abrasive genius (Part Il)

I NTO this spiritual battlefield entered Right: Galileo, potrayed in 1633, Galileo was found to have
Galileo, who as a scientist, not a cleric, wasrayon by Ottavio Leoni in overstepped the 1616 judge
unaware of this factional conflict, and could 1624, nine years beferis ment of Cardinal Bellarmine
not see the theological implications of hisreal troubles with the and was forced to abjure
adamant teaching of the Copernican doctrineinquisition began. and recant his views.
However, considering that the nature of Humiliating him with
Copernicanism was being debated everywheréiis methods, Galileo his refutation of the
there was no point at that time of censuringvorked for several ideals he cherished,
Galileo for his part in matters that were over years on his mag they  effectively
turning the western world. In fact, during hisnum opus, a work announced to the
questioning by the Inquisition, it was evidentthat would bring world that no man
that the interest generated by the Copernicareligion and sei could defy and
model had become widespread, to the poinénce into direct poke fun at the
where Cardinal Bellarmine was content to letconflict. Church.
Galileo hold to the Copernican position as long However, his
as he did not teach it as indisputable fact. Du&cience on trial? inquisitors had no
to Galileo’s proud nature, he could not let theThe Dialogue on desire to see
matter lie as a mere hypothesis, but tookhe Two Chief Galileo reduced to
Bellarmine’s edict as a carte blanche to teacMbrld Systems a quivering wreck
the Copernican view of the universe to a wideipublished in 1632 under torture and
audience. is the seminal ren humiliation, as was
It is telling that only one week after Galileo’s aissance work argu the general pattern.
audience with Bellarmine, the Church placedng for the acceptance Instead, they took rel
all publications mentioning the movement ofof the Copernican sys atively lenient steps
the Earth through the heavens (one of the tenetsm. The book took the towards him. At 70 years
of the Copernican system) on the index of-proform of a series of discus of age, Galileo was a fright
hibited books. sions between three scholars, ened old man who knew that
Despite this troublesome background,Salviati, his foil Sagredo, and the he had gone too far, and further
Galileo continued to be feted after his journeyupholder of the outdated Ptolemaic more, who knew that he could not

to Rome, and built up a mass of friendshipsystem, Simplicio. Although the book wasprove to science or the Church’s satisfaction
with influential fathers who were kindly dis approved by the Church in its first reading, itsthat the Copernican theory was a reflection of
posed towards him. Unfortunately he alsocontent and implication soon led to trouble. the reality of heavenly movement. His tele
alienated scores of others. In 1618 a Jesuit Simplicio uses arguments defending thescopic discoveries would only uphold &
father commented on three comets seen thahurch authorised Aristotelian model that arehalfway house — a system known as the
year and Galileo was quick to point out therefuted time after time by Salviati and SagredoTychonic or the Herakleidian system which hafl
inaccuracies in the father’s interpretations. Han part the book is almost a catalogue ofbeen dismissed many times previously due jo
then compounded this insult by shredding theSalileo’s ideas and assertions, a rehashing dhe lack of sophistication or apparent ‘peffec
observations publicly in his 1623 bodkhe the materials he used to uphold the Copernication’ of the system.
Assayer He was isolating himself from the system in the face of hostility from his peers at In retrospect, it is sad that Galileo did no:
very school in the Church which, from a seien the university of Padua and containing thereally appreciate the unworkable complexity of
tific viewpoint, was his only advocate. arguments and experiences used since 1610 tioe Copernican system, or indeed understand
Nevertheless, he must have felt that his timelefend his theories. The book finishes rathethat its machinations of epicycles and deferen:s
had come when in 1623 one of his greateshmbiguously, leaving the reader to draw theihad already been destroyed by Kepler's laws bf
friends among the body of cardinals, Mafeoown conclusion, but it was evident that Galileoplanetary motion. If he had allowed other ideas
Barberini, was elected Pope Urban VIII. left little doubt in the minds of his readers as tanto his life, it is possible that Galileo could
Galileo and Barberini had formerly enjoyed awhich system was to be preferred. have argued from a sturdier scientific platform.
friendship of reciprocal adulation, and Galileo Simplicio’s arguments are the same as thosklis ignorance of Kepler's work and his dis
thought that with his friend in papal office, the used by some of the influential cardinals he hadhissal of eccentric motions within the Sola}
Copernican theory could now be championedbefriended, including those of Pope UrbanSystem led him into the same conundrums that
Galileo’s apparent friendships with the cardi VIII. Although Galileo had no intention of Copernicus had already discovered 100 years
nals, his six audiences with the Pope that yeamaking the Pope out to be a simpleton or amefore. No matter how many observations
his claims of preference for discoveries ancpposer of the Copernican system, the bookalileo made, it was the mathematical tenejs
interpretations that originated with some Jesuitvas used by the Jesuits to point out that Galileanderlying the heliocentric system that would,
fathers, led to his further alienation amongshad overstepped the order of the inquisitoin the long run, prove to be more important in
the Jesuit order. In 1625 he was cleared by thBellarmine and that further, he was putting theconvincing opponents. Galileo had let his prid
Inquisition after an anonymous complaintarguments of the Pope into the mouth ofand arrogance put him upon a pedestal that
about the Assayer, which by implication madeSimplicio — the simpleton of the piece. could not be upheld — and he suffered for it.
the Jesuits look foolish. It appeared as ifEnraged, Urban prompted the showdown Galileo lived on under house arrest at his
Galileo was invincible at this point, but some inbetween the Church and Galileo that has eveiilla at Arcetri, for a further eight years, whilst
the hierarchy of the Church were merely wait since been regarded as the parting of sciendés daughter Marie Celeste, a Carmelite nun,
ing for Galileo to take one step too many.and religion. took it upon herself to say the seven penitential
Oblivious to the rising storm and confident of Brought to trial before the Holy Inquisition in psalms each day — a punishment that the
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Inquisition had inflicted upon him. He called my malicious foes have persuaded him. This igriends of stature who would stand by him. Hi5
his trial ‘a triumph of ignorance’, but continued the primary cause of all my troubles.” lack of knowledge of Kepler's work and its sig
subject to his Church. Towards the end of his Galileo was not tried because he alleged thatificance in doing away with the painful epicy
life, Galileo continued to be visited by influen the Earth moved in space, or that thecles and deferents of Copernicus systemn
tial people such as Bishop Piccolomini,Copernican system was correct, or that théecame his undoing, as he lacked the tools and
Torricelli and even the poet John Milton. He Church refused to accept it as true. Galileo wascientific proofs that the Church yearned for
also taught the powerful Ferdinando Il detried because of the spiritual dangers of théhat would enable theologians to retain their
Medici and had several works published-out Copernican principle and his advocacy of aspiritual and temporal standing. The situation
side of his native Italy. He died on 30 Januarydogma that he could not prove. The alienationvas not in the nature of a fatal collisior
1642 (exactly 300 hundred years later, Stepheof his allies and estranging of the powerfulbetween opposing philosophies of existende
Hawking would be born on this day), andforces of the Jesuit Order through his belittlingthat was bound to occur sooner or later, but a
towards the end of that year, on Christmas dayactics and rhetoric left him vulnerable and-iso clash of individual temperaments aggravated
was born the genius who would pull togetherated, a scapegoat in the larger arguments ovéy unlucky coincidences.

the threads of renaissance learning, fronspirituality and secular dominance between the The trial of Galileo only heightened the real
Copernicus, Kepler and Galileo to Descartes —€atholic Church, the Jesuit order and thdsation that the Church had followed the wronjy

the supreme theorist and mathematician Isad@rotestant reformation. road, but it is simplistic to consider the trial aj

Newton. Galileo’s personality is complex and varied,an excuse as to why science and religion should
but it is clear that he was a man to be reckonedever meet. There is much to be learned by

Galileo in context with in argument, and if he thought an idea taboth sides about building global models that

When one considers Galileo’s life, it is evidentbe incorrect, he would not stop at refuting itare untenable in the light of examination.
that he has become a subject of controversy anwdith scientific proofs, but would attack the per Neither should hold doggedly to a position of
the focus of scientific martyrdom to such ansonality and intelligence of the person proposinviolate authority unless there are concrete
extent that the real issue between Galileo anohg the theory. Character assassination was @roofs to build upon. Neither school of thought
the Church is forgotten by the public. The caserery dangerous game within the renaissanckas reason to be dogmatic when their chrorii
is not that science is inherently in conflict with period; a game that ultimately led to the deatltles are examined in an unbiased way. The
religion, or that Galileo stood for scientific rea of the now acclaimed philosopher Giordanoexperience of Galileo and its ripples of dissal
son as versed against religious arrogance ar8tuno in 1600, who was burned at the stakesfaction have permeated down to our times as
dogma. This simple version of events is ofterbecause of his views of the Church and his reminder that our institutions are human ard
propounded, and these arguments do haveolemics against its cardinals. This is a casdisplay human weaknesses; we sometimes hold
some merit, yet the facts of the matter do noGalileo would have been familiar with as heour most cherished ideals to be correct, even|in
really specify that science and religion are aknew Bruno, sharing rooms with him whenthe face of overwhelming evidence to the-con
loggerheads, neither is there real basis forarrithey were students at university. Bruno was atrary. It also highlights the fact that the estak
ing at such a conclusion. Galileo is sometimedncredibly creative forward thinker, and dis lishment view is not necessarily the correct
heralded as a champion, a sort of St Georgeussed the likelihood of the Sun’s rotation, theone, and that the struggle of science and reli
standing over the defeated body of dragonlikexistence of double stars and the possibility ofjion, ideas and beliefs has more to do with the
religion, but his trial is more an expose of hisplanets orbiting other stars; many of his specupolitics of the time and the nature of their indi
personality and nature, more a Greek tragediations have had their fulfillment in the 20th vidual adherents rather than truth.
than a triumph of rationale over faith. Century, but like Galileo after him, his

The Church chose to nail its pennant to thespeculations could not be proved. Th
traditions of Plato, Aristotle and Ptolemy and,case of Bruno could have foreboded i
because they put more faith in argumentfor Galileo were it not for the amazing
worldly authority and tradition, they suffered lenience granted him from the
from looking foolish in the light of the scientif Inquisition.
ic endeavours that overtook these hypotheses.In The Sleepwalker&rthur Koestler
No one likes to be shown to be a fool; the-secargues that certain intellects among
ular and spiritual power the Church exercisedhe reformation were the ‘sacred cows
in the trial of Galileo merely prove that they of their time, treated in a reverentia
could silence him — not actually show him tofashion. This attitude may well help u;
be wrong. understand why someone of the statu

From his bookThe Dialogue on thewo of Galileo was allowed to get away
Chief Wrld Systemsit is not clearly evident with so much, and yet be humiliated t
that Simplicio is meant to represent the Popethe degree he was. As a man of idee¢
even though some of the arguments used-witlthe aged Galileo was still a gian
in the book were stated by Urban VIII; othersamong scholars of both the Church ar
before him had also used similar lines of-reasecular thinkers
soning. In James Reston’s boGklileo — a Galileo was not a martyr of science
Life, Reston puts forward the suggestion thatHe was the victim of his own stubbern
the Jesuit fathers such as Scheiner influenceaess and brutality, and matched himse
Urban VIII to accept that he was the Simplicioagainst others to such an extent th
of the book merely because Galileo had stolewhen he had to face the fury of th
their ideas in the past, and was now usurpingnquisition, he could not furnish the
their position as teachers and philosophersvidence they wanted and had very fe
leading change within the Church. Galileo him
self recognised this ploy when he wrote in 1636 Right: Galileos home afrcetri,
to Father Paulo Sarpi, informing him that he whewr he was confined under house
had no intention of making ‘game’ of the Pope: arrest for the est of his life after his
“I would never intend so sacrilegious an act, as trial. Image by Matin Griffiths.
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The shadow sweep of time

Although sundials operate on simple principles, JEFFREY BARHAM explains that this
most ancient and practical invention isn’'t as low-tech as it might at first appear.

HAT was the first astronomical observa moved in the opposite way and the way the using a compass and pro
tion our distant ancestors made? Surely ishadows moved, as well as the position of tractor, we can lean
was to notice that sometimes it was light, somethe Sun, could indicate the passing of time. our garden cane
times dark. Well that's obvious isn't it? Even It was a logical step for someone to push a at the correct
wild animals and birds know that! How great astick upright in the ground and watch the angle and point
step forward was it for people to be aware thashadow move. Perhaps small pebbles were ing to the north.
this change was brought about by that big shinplaced in a semicircle around the stick atreg But here’s
thing in the sky, being sometimes there andilar intervals. The first time-telling device had another comph
sometimes not? Then it was realised that thiseen made and the first astronomical tool cation. If we put
shiny Sun always rose from one direction,nvented. a plant label in
moved across the sky and disappeared belowlt is reported that the great American film the ground every
the horizon in the opposite direction from producer Sam Goldwyn (1884-1974), who is hour, we will see
whence it had appeared. Admittedly, it semeremembered for his unintentionally humorous that they are not
times came up or vanished a little to the left ostatements, was admiring an ornamental equal distances
the right, depending on the season. I'm sure alundial in a friend's garden. On being apart, even if we
this wasn't realised in a single moment, buttold how it worked he remarked keep them the
perhaps in different places and over centurie$Whatever will they think of same distance
of time. Nevertheless mankind had begun th@ext?” Being reminded of a from where the
journey to the Hubble Space Telescope and, dfim he’d made years cane enters the
course, the Society for Popular Astronomy.  before, he said “we've ground. The angle
As he sat outside his cave sharpening hiall passed a lot of between the 6 a.m. line and
spear or, perhaps more likely, she sat watchingiater since then.” The the 7 a.m. line is greater than
the mammoth stew bubble, our ancient ancessame might be said of the that between the 11 a.m. line and
tor noticed something else. All around wereinvention of the sundial. the noon line.
rocks, trees and mountains, each casting a o ) ) The angle an hour division line
shadow on the ground. As the Sun move/AbOVE:AN exquisite pdable sundial, made in  makes with the noon line, A°, depends on the
across the sky in one direction, the shadow Nurembeg in the late 16th Centyr number of hours before or after noon, N, anf
the latitude L°. N is best expressed as 15x the
| have occasionally made a number of hours, as the Sun moves 15° acrgss
simple sundial with schoel the sky every hour. So for 10 a.m. N = 30° and
children. They stick a garden for 3 p.m. N=45°. Then tan A =sin L x tan N
cane upright into the ground So you'll need your old school four figure
and use plant labels to mark thetrigonometry tables or a calculator with thd
progress of the shadow at-dif right function keys.

ferent times. This could be Sundials like this certainly date back the th
done every hour or so, or 4th millenniums.c. and by the 8th centus/c.

school times (playtime, lunch the Egyptians had more precise devices. The
time or home time) could be Greeks made very sophisticated sundials and
indicated. However our play they were, as was so much else, copied by the
ground sundial will only keep Romans. The Roman villa at Brading on th

good time for a few days. Then Isle of Wight has a mosaic floor from the 3r
the shadow will be seen to centuryA.D. showing a sundial — the oldes
move a little too fast or slow. representation of one in Britain. The Arabs
This is the old problem of pro with their knowledge of trigonometry, were
jecting a curved line (the Sun’s able to design very complicated instruments.
track) onto a flat surface. It was The part of the sundial which casts the shadow
found very early on by the is called a ‘gnomon’ — a word which may|
Greeks, who probably learnt it come from the Greek for ‘mark’.
from the Babylonians or Before clocks were made small enough
Egyptians, that the cane needswear on one’s wrist, portable sundials wer
to be parallel to the Earth’s popular. They were like little books that coulc
axis. So, like the Right be opened to reveal a time-scale on a horizon
Ascension axis of an equatorial tal surface. A piece of cord fixed to the twa
mount of a telescope, it needshalves was just the right length to act as the
to point north at an angle equal gnomon when the device was opened andja
to the latitude of the sundial’s small built-in compass made sure the user had
position. So with a little care, the thing properly orientated.

o

wr

Left: This fabulous 3 Centuy A.D. mosaic fom Brading RomaniNa shows
a philosopher with stick, globe and sundial. Image by Patrick Eden,
© The Oglander Romarrdst. wwwbradingiomanvilla.og.uk
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sundials could be made larger,such sundial was supplemented with a tree,
and therefore more noticeable, which now shades its face nicely!
than horizontal ones and public There’s yet another problem with sundials. If
buildings, stately homes and you have a nice tall object, a telegraph pole or
churches were often often a factory chimney, and mark in the ground at
embellished with them. Ideally noon every day the top of its shadow, you
they were fixed on south-facing would expect the marks to lie in a straight line,
walls, but if the wall was not running north-south, if you'd got the patience
absolutely so, the hour lines to do it over the course of a year. (It has to be
could be adjusted appropriately. done exactly at noon, a correction being made
Sometimes  sundials  had for Summer Time, when noon means 1 p.m.)
improving mottoes (often in However your marking labels will not be in a
Latin) on them: straight line but will form an long, thin figure-
FUGIT HORA, ORALABORA  of-eight. Sometimes it seems the Sun gets to
Time flies, so work and pray. due south a few minutes before, and sometimes
TRANFITHORASINE MORA a few minutes after noon by the Greenwich
The hour passes without delay. pips. The figure the Sun’s shadow traces out is
called an analemma. | have visited churches in
The surface onto which the gnomon’s shad I live close to a University city Italy where there is a small hole in the roof
ow falls does not have to be horizontal. We ar@nd there are sundials wherever you lookwhich, like a pinhole camera, makes an image
perhaps most familiar with sundials we see inThat's why most of my pictures were taken inof the Sun on the floor. Over the course of the
countless gardens — from country cottages téambridge. Queens’ College has a verticat suryear this image will travel at noon along an
stately homes. But vertical sundials could bedial in the Old Court, which tourists are led toanalemma scale laid into the floor. So if you
equally easily placed on the walls of buildings.believe was designed by Isaac Newton —ook at it at midday, you can tell what the date
Indeed some of the oldest ones in the countr@lthough it certainly wasn’'t! One might wonder is. Well, actually, you get a choice of two dates,
are of this type. There is a fine Anglo-Saxonwhy sundials were still being erected long aftebut you should be able to decide on the right
sundial at St. Gregory’s Minster in Kirkdale, the advent of the mechanical clocks whichone.
North Yorkshire, and another even older, incor chime around the city. Sundials and clocks There are two reasons why the Sun doesn’t
porated into the shaft of a stone cross invere frequently placed close together, as thkeep perfect time — it can be a little ‘fast’ or
Bewcastle, Cumbria. Throughout the countryformer were used to set and adjust the lattefslow’. One reason is that the Earth leans over
many old churches have crude dials scratchejowadays colleges wishing to honour someat about 23° and this is, of course, why we have
on the wall, usually somewhere near the doodong-serving academic often put one up in theiseasons. But the Earth’s orbit around the Sun is
They are, in fact, called scratch-dials or massmemory. The gnomons of such dials can appeatliptical and not circular, so sometimes the
dials, as they were used to indicate the times dfuite imaginative — a butterfly with wings Sun is nearer to us than at others. So Solar Time
services. A peg placed in the central hole serve@rect, crossed keys, an arrow or a female swimand Clock Time don’'t always quite agree. Only
as a gnomon, but, by their very nature, scratchner diving into the water, at just the correctat four dates during the year do they come
dials were not particularly reliable. Vertical angle of latitude. My home is barely a couple oftogether — around 16 April, 14 June, 1
miles east of the Greenwich September and Christmas Day. The Sun is
Meridian and for the recent ‘fast’ by the greatest amount ( just over 16-min
millennium celebrations a num utes) around 3 November and slow (by about
ber of villages around erected 14 minutes) around 12 February. Now we can'’t
commemorative sundials. One keep adjusting our clocks, or twisting our sun

A scratch dial at Hauxton chah. Image by Jetfy Baham.

Left: Wall sundial with Equation ofifne corection scale at QueenGollege.

Typical chuch
sundial. Ponteland
church, Newcastle

upon Yne.
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dials round, throughout the year, so the peopl
who devise these things have come up with th
idea of a ‘Mean Sun’ which behaves itself anc
moves nice and steadily. This is why we talk
about ‘Mean Time'. If we take Sundial Time,
we have to make a correction to give us Mea
Solar Time. So we draw a graph with the-nec
essary correction, + or -, up and down the x
axis and the months of the year along the y
axis. We get a curve rather like a sine-wave, bt
with two big bumps and two small. This neces
sary correction is called the ‘Equation of
Time’. Many sophisticated sundials will have a
representation of the Equation of Time —-per
haps a list of figures indicating the necessar
correction, a graph where the correction can b
read off for a particular date, or even ar
analemma built into the design. So we read th
sundial, make the necessary correction and w
have Mean Solar Time.

As we've seen, sundials crop up everywhere
If there’s a particularly interesting one neat
you, send a picture of it ®opular Astronomy
A good introduction to the subject is the Shire
Publications boolSundialsby Christopher St.
J. H. Daniel. Tarquin Publications also have
book where you can cut out and make a variet
of small cardboard sundials of different types
You'll learn a lot more in this way than by sim
ply reading about them. Also included in the
Tarquin book is a cut out and stick nocturnal
for telling time by the stars. But that's anothel
story!

Popular Astronomy / April-June 2009

Astronomical instruments

The figue-of-eight loop described by the Sun shown in the magnificent image abbve
a computer simulation —st'a eal photograph, the pduct ofAnthonyAyiomamitis’
efforts to captue the solar analemma during the course of 200&hfa location over

looking the Tholos at ancient Delphi, é&ce Anthony used a Canok-1, Canon FD 24

mm @ f/1, Fuji Super HQ 200, Baader Solar Filter ND5. 38 multiple expspius 1
foreground exposue wee taken.

Above: The Equation ofifiie. Above the axis of Mean Solanie
the sundial will appear fast, while below the axis sundial will
appear slowNote the four dates in the year waéhe cuve inter
sects with the axis, and the two dates (the lowest and highest po
on the cuve) whee the discepancy is at its gratest.

Left: This beautiful tower and set of sundials istpHrthe Gate of
Honour at Gonville and Caius College, Cambridge. Image by
Jeffrey Baham.
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DAVE TIPPER reviews recent event s in sp ace and sp aceflight

ASA’s Cassini probe, currently investi than in the southern hemisphere. And, as the
gating the Saturn system, has affirmednorthern hemisphere moves toward summer,
the presence of lakes of liquid hydrocarbonsscientists now predict large convective cloud

on Titan, Saturn’s largest moon. systems will form there and precipitation
For several years now scientists in charge ofreater than that inferred in the south could
the mission have suspected that the dark are&srther fill the northern lakes with hydroear
near the north and south poles of Titan may bbons.
liquid filled lakes. Analysis of further images Titan is the only satellite in the Solar System
reveals new lake features not seen before iwith a thick atmosphere in which a complex
the southern polar region — these new lakesrganic chemistry occurs, but no one is sure
were not present when Cassini imaged théow long the atmosphere has existed or can
area a year earlier. The presence of a largeontinue to exist. That question and others
cloud system that covered the area for a yeaelated to Titan’s meteorology and its seasonal
suggests that the new lakes could be the resudycles may be better explained by the distribu
of a vast rainstorm and that more lakes will betion of liquids on the surface. Scientists also
seen in the future due to Titan's weather andre investigating why liquids collect at the
changing seasons. poles rather than low latitudes, where dunes
Cassini’s high resolution imaging scienceare common instead. Titan, and the transfor
subsystem (ISS) has now imaged nearly all ofnations on its surface brought about by the
the moon'’s surface at a global scale. Analysishanging seasons, will continue to be a major
of the images has documented greater storearget of investigation throughout Cassini’'s
of liquid methane in the northern hemispherecontinuing mission.

Some space
agency sense, at
long last

T has been announced that NASA and ESA

(the European Space Agency) are to join
forces for future robotic missions to Mars. For
too long scientists from both agencies have
been shying away from these types of joint-mis
sions, but now with this news the future is look
ing bright for Mars and exploration beyond too.

ESA’s next big project is to be the ExoMars
rover, now delayed from a 2013 launch date to
a new date of January 2016. NASA's Mars
Science Laboratory (MSL) has been delayed
until 2011. The two agencies have already
worked together on previous Mars missions,
including radars on ESA’s Mars Express probe
and NASA’'s Mars Reconnaissance Orbiter.
Mars Express was also used as a commeinica
tions relay station for NASA’s Phoenix lander.

The new partnership will help the agencies
share mounting costs and responsibilities for
future Mars missions. The next two Mars
rovers, NASA’s Mars Science Laboratory and
ESA’s ExoMars mission, are multi-billion dol
lar flagship missions and a joint cost sharing of
the mission would benefit both sides.

In the near future the hopes are for a joint
Mars sample return mission, which could likely
cost between $6 billion and $8 billion but the
immediate plans call for more rovers and explo
ration, surveying and analysis before the two
agencies commit to a sample return mission.

A mission to retrieve samples from Mars has
long been on the wish list of U.S. and European
scientists. But those plans have been repeatedly
delayed due to technical and funding hurdles.
For a sample return mission the spacecraft has
to get to Mars, land safely, take samples, and
use a booster to take off then rendezvous with
an orbiting craft and then get the samples from
one to another and finally get back to earth in
one piece. It would be a difficult mission but
with NASA and ESA pooling their resources it
would be feasible.

The news that the two agencies are now co
operating is something to get excited about; let
us all hope that we can look forward to some
exciting discoveries over the years to come.

Satellite smash

HE first major collision between two

intact artificial satellites in Earth orbit
took place on 10 February, 789 km above
the Taymyr Peninsula in Siberia. The func
tioning privately-operated American
Iridium 33 and the no-longer-operational
Russian Kosmos-2251 collided at a speed
of 42120 km/h. Both satellites were
destroyed but the orbiting debris now
poses a threat to other satellites.

22
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NASA's latest Mars probe delayed

HE launch of NASA'’s latest mission to see if ancient life existed billions of years ago
Mars, the Mars Science Laboratorywhen Mars had water flowing on its surface
(MSL) has been delayed until 2011 due to— but all that could change over the coming
ongoing development costs. This delay willfew years.
push the cost of the mission from $1.88 bil A NASA/University team found methane in
lion to a projected $2.2 billion. the Martian atmosphere by carefully observ
The MSL lander — the size of a small caring the planet for several Mars years with
and nuclear powered — is being designed ttéNASA'’s Infrared Telescope Facility and the
drop to the surface of Mars on cables-susW. M. Keck telescope, both at Mauna Kea,
pended from a rocket powered descent stagdawaii. The team used spectrometers to
called a sky crane. MSL will be equippeddetect three spectral absorption lines that
with the most sophisticated suite of instru together are a definitive signature of methane.
ments ever placed on the surface of the ReMlars has no active volcanoes, which on Earth
Planet to help determine if Mars ever did, orcan also  produce
still does, support microbial life. methane. Although the
MSL's size dwarfs NASA’s solar powered methane is being
Spirit and Opportunity rovers, which tipped observed  regularly,
the scales at 174 kg each, carried just 16 kg ahost of the data sub
science instruments and could only operate ifected to intense study
daylight. MSL will weigh 875 kg and include was obtained in 2003,
a science payload of 83 kg. Its radioisotopebefore ESA’s Mars
thermoelectric generator, or RTG, will allow it Express orbiter also
to operate around the clock for two years odetected methane,
more. which on Earth is given
There are a few technical problems that stiloff by many living
need to be solved, such as the lander’s actuarganisms.
tors which are complex motor gearbox assem The methane discev
blies, some with more than 500 parts eachery may indicate that
MSL is equipped with 31 such actuators andhe planet is currently
in recent months, engineers have run int@ither biologically or
workmanship issues, problems with encodergjeologically active. In
that track motion and as yet unresolved guesaddition to  being
tions about the braking mechanism. formed in biological
With the delay in launching a new oppertu processes, methane ca
nity has arisen with the recent news of largalso be formed in rare
pockets of methane that have been detected nack and water interac
the Martian atmosphere, which could havetions. Other geological
been exhaled from micro organisms livingprocesses, like oxida
underground on the Red Planet. The MSLltion of iron, also
could have a new target for its landing if arelease methane. Ever
definite methane vent could be found. Thisthough the launch of
news has got NASA thinking about a changeMSL has been delayed
in mission, from the current follow the water we can look forward to
programme to searching for Martiansome exciting times
microbes. The current mars missions arevhen the lander even
designed to focus on studying the surface teually reaches Mars.

Over and out

ASA’s Phoenix lander has finally suc

cumbed to the Martian winter. It was
hoped that communication with the lander
could be re-established but after a month of
daily checks no signals were received. The
final communication from Phoenix remains a
brief signal received via NASA’'s Mars
Odyssey orbiter on 2 November last year. The
Phoenix lander operated for two extra months
after achieving its science goals during its
original three month mission.

Phoenix landed on 25 May 2008, further
north than any other previous spacecraft. It
dug, scooped, baked, sniffed and tasted the
Red Planet’s soil. Among early results, it-ver
ified the presence of water ice in the Martian
subsurface, which NASA’'s Mars Odyssey
orbiter first detected remotely in 2002.
Phoenix’s cameras also returned more than
25000 pictures from sweeping vistas to near
the atomic level using the first atomic force
microscope ever used outside Earth.

Additional findings include documenting a
mildly alkaline soil environment unlike any
found by earlier Mars missions; finding small
concentrations of salts that could be nutrients
for life; discovering perchlorate salt, which
has implications for ice and soil properties;
and finding calcium carbonate, a marker of
effects of liquid water.

Even though the craft is now lost the mis
sion was a brilliant success for NASA.

Buried glaciers on Mars?

24
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New Moon rover akes shape

UMAN exploration of the Moon in the

Apollo era relied on a small electrically-
powered vehicle to transport astronauts te dis
tant objects that would of taken time to reach ot
foot. The original Moon buggy was a revelation
at the time, and now NASA is showing the
world the future of driving on the Moon.

The first lunar rovers of Apollo 15, 16 and 17
completed 20 trips over the Moon'’s surface anc
with each successful mission programme mar
agers decided to try to go further. With the enc
of the Apollo missions the dream of driving on
the Moon came to an abrupt end.

Design concepts for a new lunar rover are cur
rently being tested across the United States. Tt
latest to be shown off is the small pressurize:
rover concept, SPR. This rover will enable astro
nauts to achieve a large range of tasks fror
transporting various loads to exploring the-sur
face. The SPR has ¢
full range of mobilt
ty, even being able to
move sideways like a
crab if the terrain
calls for such a
manoeuvre.

Each SPR consists
of a Mobility Chassis
and an SPR cabin
module. The SPR
could be delivered to
the lunar surface as ¢
pre-integrated unit or
as separate elements
The cabin’s modular
design enables it to
be placed on a chas
sis. The Mobility
Chassis can be cen

figured in an unpressurized rover (UPR) config suit malfunctions and other medical emergensample analysis, that are best performed in
uration, with astronauts in spacesuits riding ircies (e.g. decompression sickness treatment). shirtsleeve environment with small laborator
rotating turrets and can also be used without the An advantage of the SPR system is the crewnalysis tools. Local analysis of rock and so
pressurized module. Astronauts may also ride ifock concept, providing a rapid Extravehicularallows the astronauts to assess samples in
the turrets with the SPR in place, minimizingActivity (EVA) ingress / egress. The crew lock field, and only collect and return high valug
time for suit changes. The modular design willwill allow the crew to enter and exit the EVA samples.

also allow attachment of various tools that may
be needed on a particular mission, such as
winches, cable reels, backhoes and cranes.
SPR’s novel design offers many advantages
over its Apollo counterpart; most notably, it will
increase the potential range of exploration; pro
vide protection for the astronauts, reduce the
amount of time astronauts must wear pressur

n

7]

Afull-size test of SPR (above) and the lunaAB\it (left) is conducted in the
Arizona desdr The empty suits attached to the back of the vehielerteed flom
behind via an airlock. Images: NASA.

ized suits and allow for more scien suit while never having to bring the suit inside
tific research. keeping the internal space mostly free of du

st

The greatest risk to human and reducing wear and tear on the suits. The

explorers on the lunar surface is thecrew lock will also minimize the loss of con
risk posed by unanticipated solarsumables when it is depressurized for EVA
particle events. With a heavily extending duration of an SPR sortie.

shielded suit lock area, the small The small pressurized rover concept allows

pressurized rover doubles as afor either a shirtsleeve or extravehicular wor
storm shelter. The rapidly accessi environment, thus enabling the crew’s unprec
ble, pressurized, radiation-hard safedented flexibility. Activities requiring fine
haven can sustain and protectmanipulation and unfettered visual access a
exploring crew members for up to best performed without the confines of an EV.
72 hours against solar storms, acutesuit. There are many activities, such as initi

he
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OCO KO

RBITING Carbon Observatory

(OCO), NASA’'s new satellite
intended to keep tabs on the amount and
distribution of atmospheric carbon diox
ide, crashed into the ocean near
Antarctica shortly after its launch on 24
February. The failure — the first to hit
NASA since 2001 — is a major setback
to an already weak network for monior
ing Earth from space.

Costing $280 million, the mission was
designed to discover what happens to
the greenhouse gas carbon dioxide cre
ated by the burning of fossil fuels —
how much of it is used by plants, soil
and oceans and how much is left to trap
heat on Earth. A duplicate OCO is like
ly to be built and launched soon.

Prime time launch

.S. global weather satellite NOAA-N
Prime was launched successfully on
February from Vandenberg Air Force Base,
California. The launch had previously been
postponed because of launch pad technical
problems.
NOAA-N Prime is the last in a series of
polar-orbiting satellites that have been
observing the Earth’s weather systems sin¢e
1960. Its data will be used for long-rangg
weather and climate forecasts. The satelli
also carries sensors capable of receiving dis
tress signals from mariners and hikers.

oY

D
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Young Stargazers
Astro p ages compiled by Chief S targazer EMILY BALDWIN

E'RE all getting stuck into the
International Year of Astronomy|
now, which aims to get people interes
ed in all things astronomical. One thin
that always gets people interested
space travel, and the European Spa
Agency are in the process of selecting
new group of astronauts to live an
work on the International Space Statio
and perhaps maybe even getto goto
Moon in the 2020s. You might be irter
ested to hear that | applied to be one
those astronauts! | passed the first set
medical tests (which included an ey
test, hearing test, blood test and hea
rate test) but alas | didn’t get any fu
ther. Maybe one of you will be luckie
and be the first astronaut to walk o
Mars! But for now, back to the Spac
Station, where space tourist Richa
Garriott spent ten days in October la:
year. | spoke to him to find out all abo
living and working in space, and yes, h
told me all about using the toilet i
zero-gravity!

From the Chief $argazer

and theYoung Sargazers team

(Emily Baldwin,

Kaustv Bhatachayra,

Sam Hawkins, Judy Humphrey
Daniel Milner, Margaret Penston and

Robin Scagell)

Joshua, W altham Cross;
Aidan, Halesworth; Simon,
Winchester; Lexi,
Kidderminster; Harry ,
Worcester; Christian,
Worcester; Jamie, Ormskirk;
Jacob, Cambridge; Jack,
Wallington; Philip, Aberdeen;
Scott, Glasgow; Alex,
Bridgend; Laura, Chippenham;
Oliver, Bolton; Shona,
Glasgow; Eleanor , Wrexham;
Ryan, Worcester; Joshua,
Walsall; Jacob, T unbridge
Wells; Timothy , Milton Keynes;
Eleanor, Whitley Bay; Damaris,
Lincoln; Maria, Bracknell; Ben,
Wellingborough; Kieran,
Abingdon; Lewis, Bolton;
Freya, Oxted; Martha, Oxted;
David, Skelmorlie; Claire,
Harrogat; Oliver , Sheerness;
Alex, Accrington; Kelly
Royston; Sophie, Plymouth;
Beth, Rotherham; Daniel,
London; Lucy , Milton Keynes;
Imogen, Wirral; Lucy , Brackley .
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Yound Stargazers
Project: disappearingstars

E all know that the reason everything in thethem to disappear behind.ou

night sky rises and sets is that the Earth isnust also start your project fairly
rotating, giving us day and night, though it lookslate in the evening, so that you
to us as if the sky is rotating and the Earth is fixedchosen star will not move into the
But theres another thing that happens — as thesvening twilight.
Earth goes round the Sun, the view of the stars we Next, find an object against
get at the same time each night shifts sligithys ~ which you can measure the sSar
is what gives rise to the changing skies from seadisappearance, such as the we
son to season. By careful observation you shouldf a house or a pole. Ideally it
be able to measure the changes in just a short timghould be to your south, but any
and find out something about your own powers ofvhere from southeast to south

observation as well. west will do. Beyond that range,
stars are moving at an greate
The project angle to the horizontal, so agair

The project involves watching a bright star disap your measurement gets more-dif
pear behind a wall or other vertical edge and nofficult. Ideally it should be more
ing the exact time at which it does Sou need to than 10 metres awayou will
do this on a few nights. So the first task is to findalso need a fixed place to stand and something #nalysing your results
your star and observation poilite are assuming rest your head against, so that your head is iBooks tell us that the stars rise about four minutg
that you recognise a few constellations so you caexactly the same position each time you makearlier each night, so your task is to see how-aco
pick out individual starsAt this time of yearLeo  your observationThe only apparatus you'll need rately you can measure this. From one night to t
is an easy constellation to recognise asg@bt a is an accurate watch, a torch and a means of makext, your observation may be many seconds o
very characteristic shape, as shown in the photdng notesA digital watch is fine as long as it reads But over seven days, sdie diference should be
Its brightest starRegulus, is visible through even out seconds. about 7 x 4 minutes, which is about 28 minute
the worst light pollution and you should be able to So stand in your chosen spot and watch the staarlier So divide the time diérence between the
pick out one or two of the others as wdlhis disappear behind the objeds it gets nearer number of whole days, and get afelient value
year Saturn is up there as well, adding an extralose one eye so that you have only one observéor each measurement. Even if each observationjis
star to the patterihe other advantage of cheos tion point. Note the exact time, to the nearest se@ few seconds out, by measuring over a period pf
ing Leo or stars in its neighbourhood is that theyond, that the star disappears, and of course writéme your error is spread over a greater number pf
will move faster through the sky than those €lsedown the date as well. Repeat the observation théays, so the accuracy of your measurement fis
where, in the same way that a roundabout movesext clear night, but get to your position a fewincreasedActually, the error in any one measure
fastest at its edge rather than at its cefitne.Pole  minutes earlier this time, and do the same again asent could go either wago you are likely to get
Star, for example, hardly moves at all over theoften as you can over a period of many days (idea spread of values for the same measurerent
night as it is close to the sleyaxis of rotation, so ally a month or so), getting there a few minutesbetter way to look at the results would be to dra
it would be a very poor choice. But stars that aresarlier each timeYou can repeat the experiment a graph of the time dérence against the number,
due south and on the skyéquator are the best to with different stars, but make sure your notes aref days, and find a best-fit straight line to youf
choose, as they move fastest. If they are too higblear so you dot’mix one star up with another observations from which you can measure the
in the sky it will be hard to find a vertical edge for Try it with Saturn as well! average time diérence per day
Think about the ways in which you could have
made an errgrand try to find ways to reduce the

Noah’S |mpreSS|Ve radIO deteCtlve WOFk error. Are you standing in exactly the same spat

each time? How accurate is your watch, and cz

=~ O~ un

w

>

T Januarys SPA meeting, Noah has tried to observe these meteor you make sure each timing is more accurate?
Young Samgazer Noah radio traces before and has had Does it matter how far away from you is the objedt
Hardwicke spoke to an audience no success in the past, that hides the star®hat about the time it takes

of like-minded people about his
yearlong efort to detect mete
ors using radio wave3he 12-
yearold from Crickhowell in
South Wales (a student at
Monmouth School) is the
youngest person ever to
speak at a $Pmeeting.

Noah delivered his pres
entation with great confi
dence, impressing the
audience with his enthu
siastic approach to the
project. In his talk,
Noah explained that
when a meteoroid
passes through the
upper atmosphere, friction

=

but after looking up  between seeing the star disappear and your log
some resources he found  ing at your watch? Does that make anyedénce
on the Internet, he was o the result?
able to build a more sensi For the exact answeand for the answers to
tive Yagi aerial receiver  these questions, go to tNeung Samazers web
When successful, a sharp site at wwwpopastro.com/youngsgazers.
‘ping’ will be heard, and if Robin Scagell & Margaret Penston
plotted onto a graph, the
meteor will result in a sudden Readers'corner
peak above the background ] .
static. So far no obvious meteor ~ D€ar Emily OurYoung Samazers pack is
has been detected, but teung great. It ha_ls so much |nforrr_1at|on. | have _
Samazer is optimistic that his been regdlng the Moon prolect§ gnd we will
misfortune will change in the near be starting as soon as school finishes on

future. Noah has received an enor ~ Friday Thanks. o

mous amount of support from both Harry and Christian Bennett
his parents and his school, and this

level of work is incredible for some

with the air causes it to burn up, producing one of his age. But please dbfeel

a trail of ionised gadhen a radio transmission discouraged if you're not at this level,

comes into contact with this ionised gas, theand if you have anything to share, perhaps as a

radio waves are deflected back down to Earthwritten report for these pages then contact us at

allowing anyone lucky enough to have a radiochiefstagazer@popastro.com.

receiver the chance to detect it. Sam Hawkins
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Reviews

Opinions on a selection of the latest astronomy books and product

AtIaS Of the MeSSler Each object is covered in

great detail, including his

1 torical information, the
ObJeCtS latest astrophysical infer
By Ronald Soyan mation and finally a visu
Publisher: Cambridge University Press al observation which cen

ISBN-13: 978-0521895545 sists of a detailed accoun
Hardback, 370 pp / Price £35 of what each object looks
The Messier objects is a list ofld bright like with various aper
deep sky objects catalogued by Charlesures and filters.
Messier in the mid 1700s. It has become the The space devoted tc
most popular list of astronomical objectseach object varies. M40
because most of them are fairly bright andor example (a double
relatively easy to viewBecause of its popu star) merits just one page
larity over the years many books have beemut other objects such
published on this list, adequately serving theuns to a number of pages
needs of observersthis latest publication M42, the Great Nebula in
completely justifies its existence. Orion, has ten pages.
Containing 370 pages, st'a lage format One great feature of the
book measuring 31.2 x 26.2 x 3 chie text book is the quality of the
quality is excellent with a very readable font.photographs, which are
It oozes quality truly beautiful; there are a
The book is split into two main partShe number of images by the
first section is about the life of Messier him Hubble SpaceTelescope, but most of them Overall, this is the best book | have read in
self and his observations; this section also haare CCD images taken by the author and cora long time. It has everything a modern
his original catalogue and texthere is also tributors themselvesThere are also many observer would expect in a publication of this
discussion about Messisrmain competitors visual sketches for most of the objects listednature and will be useful both in the field or
of the time.The main part of the book is a list from historical drawings to modern day as a reference work.
of all Messier objects, and totals 243 pagesobservations. Darren Bushnall

Shostak takes a look at various historical-co
cepts of the Earth and its place within the-co

Confessions of an
1 ,gli into old ti f lifi th
Alien Hunter Moon and Mare (mentioning Herschel an

By Seth Shostak Lowell along the way) and throws in the find
Publisher: National Geographic ings of space probes to rule out the notion that
ISBN-13: 978-1426203923 there is extraterrestrial intelligence in the Solé
Hardback, 320 pp / Price £14.99 System. He describes the intense worldwide
Sometimes totally inappropriate review books interest created in 1996 with NASA
are sent in t&opularAstronomy their publish announcement of the discovery of Martiah
ers hoping that any link with ‘space’, however microfossils in the meteorittLH 84001 — a

=

tenuous, will merit its inclusion in these pages
Most of these dogs-in-mangers involve suppos
edly true tales of bug-eyed monsters from fa
off star systems (or other dimensions) who ar
intent on ruining the sleep of innocent
Americans by beaming them up to their saucer
and implanting various tracking devices into
their bodies. On seeing the title of this particu
lar book | was immediately prepared to donat¢
it to my local charity shop (I'm not into book
burning, however bad the tome, and even if i
was only an advance paperback review copy

Thankfully, | was relieved on reading the

premature proclamation, and one that has little
scientific support these daydiliSthis episode
demonstrated that the idea of life of any kind
existing away from the Earth is a powerful one.
If there is lowly life ‘out there’, the chances arg
that evolution has produced more complex
forms, even intelligence to rival or surpass that
of Homo sapiens sapienBrakes equation on
the possibilities of extraterrestrial life is
referred to as ‘the second most famous equa
tion in the world’.

Now scientists may have some of the rigut
tools and technology to be able to detect t

book’s sub-titleA Scientiss Seach for Extra-  whether our species is unique in the Universexistence of civilisations around distant stars.
Terrestrial Intelligenceand noted the authier  or whether there are fellow sentient creature3he most potent of these tools — at least for
name. | prepared myself for an enlighteningon worlds other than the Earth. the time being — is radio. Shostak describés
read about one of the most cutting-edge disci Shostak isrt’ afraid to tackle the so-called earlier radio searches for extraterrestrial radto

plines in modern astronomy ‘UFOlogists’and takes the gument directly to  signals, including Project Ozma, and looks
Seth Shostak is an internationally renownedhem by demonstrating the importance of €riti some current and future projects for ‘listenin

proponent of SETI — the Search forcal thinking and skepticalityVhere is the evi in’ to the Universe to detect those first faint

Extraterrestrial Intelligence —laone-fidesck  dence that aliens are visiting the Earth — notransmissions from afar

entist and senior astronomer at the SETthe eyewitness reports, nor the fuzzy photo It's a well-written, wide-ranging, eye-open

Institute in California. In this fascinating book, graphs or the blusterings of believers — but théng read which | thoroughly recommend.

he outlines a range of humarfoefs to learn convincing evidence that science demands? Peter Grego
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People and the Sky

By Anthony Aveni

Publisher: Thames and Hudson

ISBN-13: 978-0500051528

Hardback, 252 pp / Price £18.95

In this book the authpa leading archaeoas

tronomer looks at the night sky as it might
have been seen and used by people in tl
past. He laments, as many of us do, that tr
stars are not clearly seen or appreciated
many folk todaybecause of urbanisation and
the resultant light pollution. He calls the sky
‘a legacy lost'.

Aveni tells how other civilizations told sto
ries about the constellatioriBhey were used
by sailors to find their wayfarmers to regu
late their activities, homemakers to align thei
houses for the benefit of members of the-fanm
ily. Cities were laid out in relation to the stars
rulers of nations wanted to know how event:
might turn out and employed astrologers tc
work out the possibility of the success, or-oth

Surviving 1000
Centuries

By RogerMaurice Bonnet &
Lodewijk Woltjer

Publisher: Springer-Praxis
ISBN-13: 978-0387746333
Hardback, 422 pp / Price: £26.50

erwise, of various projects. Of course the, sky
by day and night, allowed societies to keepput to the night sky by nativemericans, the

time, over both short and long periodhe

Mayas andAztecs and the travellers across

concepts of earlier peoples enabled thehe Pacific Ocean. He amply includes up-to-
Greeks to develop their ideas, thus laying thelate research, including much of his own.

foundations of Western civilization and
Science.Aveni supplements his guments

| found this book fascinating, but appreciate
it may not be of interest to more practical

with reference to copious research into thenembers of the 2P But, if you think this

ancient world of Babylonia, Egypt and

may not be part of your area of enjoyment,

Greece. Some of the most interesting parts dfive it a try You'll certainly learn a lot!

the book look at the relatively unknown uses Jeffrey Barham

Stars:A Journey
Through $ellar Birth,
Life and Death

By Raman Prinja

Publisher: New Holland
ISBN-13: 978-1847730633
Hardback, 192 pp / Price £29.99

Upon finishing this incredibly researched book,
one could not help feel, in answer its subtitle
Can V¢ Do It?that yes, we will survive. Packed
ple of inaccuracies. One of the stars monitorefdll of facts and figures, graphs and diagrams,
by the SR Variable $ar Section (which | the two authors, both scientists, do their best to
direct) is Beta Persei, otherwise known asgeiterate how inventive the human race is.
Algol. Algol is in the constellation of Perseus, The first part gives a review of the history of
but according to Professor Prinja this star lies ithe Earth and the human race’s impact on it.
Cygnus. A simple mistake, but inaccurateThe book goes into detail describing the various
nonetheless. | should point out that the twenvironmental phenomena that contribute to
small errors | found did not detract from themaking life on Earth possible and the chances
enjoyment of the book and | congratulatehat these same forces may in turn destroy it.
Professor Prinja on the writing of a great and lllustrated throughout in full colouthe book

This book is very popular at the moment in thenformative work. has satellite photographs and diagrams of the

astronomical community Professor Prinja
writes in an easylowing way which makes the
book accessible to all, even if you're not inter
ested in astronomirhe stunning photography
from telescopes like the Spitzer and Hubble
space telescopes, go hand in hand with the te
to make the book a joy to read.

Even though the book is written by a prefes
sor of astrophysics, he communicates the birtt
life stories and death throes of the stars in
remarkably easy to understand way whict
makes reading the book very enjoyable. Even
you're not an avid reader the book is broket
down into smallish chapters which means yol
can easily put down and pick up the book with
out really fogetting what you have previously
read.

The book has it all — simple text and fantas
tic pictures, although | do have two small issue
concerning some of the basic information
Without being too nitpicking there were a eou

David Scanlan highest quality At intervals, the book uses
information boxes that give brief explanations
and technical information on subjects in the
text, such as the greenhouskeet, earthquakes,
climate models, and so on.

Later chapters delve into the likelihood that
new enegy sources such as sustainable nuclear
fusion will be found, and the possibilities of the
human race leaving planet Earth to find a new
home on other planetEhe end of each chapter
has a full list of references, notes and further
reading.

After saying all this about the book, the
reviewer must say that he found reading ifi dif
cult, inasmuch as the text seemed sterile and
convoluted.As a textbook for university stu
dents or sitting on the bookshelves of
Greenpeace this book may be of great use, but
to the average $Preader | feels that it would
appear somewhat dull.

Jeffrey Sutton
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I which is obviously mixing e = 2.7181...
The Camb”dge with pi which is 3.14592... There are no

1 page numbers foFable 1.1 and some pheto
EnCyC|0ped|a Of &rs graphs are badly printed or of poor quality
By James Kaler e.g.Figs 1.4, 1.8 and 2.5. Howeyéhere are
Publisher: Cambridge University Press some excellent diagrams and photograph:
ISBN-13: 978-0521818032 like the numerous Hertzsprung-Russell-dia
Hardback, 338 pp / Price: £37 grams and the excellent full spectrum

This book is a fascinating guide andaai-  sequence of stars from 06.5 to M5 (page 105
de-force on the subject of stars, coveringor the solar Fraunhofer lines on page 99.
every aspect from astrometry and naming | liked the beautiful photographs of glebu
stars, through their physical descriptions, tdar clusters M15, M71, and 4Tucanae, the
their birth, evolution and death and all in justancient prints from Bay& Uranometriaand
14 chapters. Flamsteed Atlas Coelestisand there are

It is well written with a good thread passing many good illustrations.g.,the variations of
through the text. It is unashamedly full of Delta Cephei which includes radius, magni
carefully researched detail, some excellentude, radial velocityspectral class and tem
photographs and diagrams and interestingerature against time in its 5.37 day cycle.
facts. The book is full of interesting facts like the

The book tackles some fidfult topics such first stellar photograph was a&fega on July
as precession and nutation, a fascinating7th 1850, and the first photoelectric lightan expert who writes with clarity and knewl
explanation of the Sus'true orbit about the curve was ofAlgol in 1910. It is very up to edge.
Galaxy blackbody radiation and the nature ofdate with accurate distances to the Hyades I really enjoyed the great detail put into the
stellar spectra. It also has some excellenand Pleaides star clusters, accurate values bbok and the sure knowledge of the author
chapters on binary stars, star clusters anthe ages of globular clusters and their metalwho is Emeritus Professor éfstronomy at
associations and measuring distances to staigities and descriptions of nuclear processeshe University of lllinois.
He does not shirk from putting in mathemati governing low medium and high-mass stars. The book is aimed at those who know some
cal ideas, but the most fidult are put into This comprehensive book covers just abouaistronomyand who want a book that encom
boxed areas which can be read at leisure arall aspects of stars and is packed with datpasses all that is known about this most
if omitted do not detract from the main bodye.g. lots of information on stellar spectra important part of astronomy really dont

of the work. including the latest spectra classe@L00 to have too many criticisms of the book and |
There are some blunders, like the base 01200 K) andT (T < 1200 K).You will find all  recommend it strongly
natural logarithms, e = 2.14159 (!) (page 131}his information in one book. It is written by David Mannion

The SPA offers a super selection of astronomy books

2009 Yearbook of Astronomy Moore (ed) £15.99 Messier Card (laminated) £5.00
A Year in the Life of the Universe Gendler £16.99 The Messier Objects O’ Meara £26.00
Astro-Box (Philip’s). Contains: Stargazing with a Telescope (Scagell), The Moon and How to Observe It Grego £19.95
Star Finder, Planisphere & Star Chart £19.99 Moon Observer’s Guide (Philip’s) Grego £9.99
Astronomy Penston/Morison £24.99 Moon Map (Philip’s) Grego/Murray £6.99
Astronomy Dictionary (Philip’s) £9.99 NGC 2000 Sinnott £12.99
Astronomy for Every Kid Van Cleve £7.50 Night Sky Atlas (Philip’s) Scagell/Tirion £14.99
Astronomy for GCSE Moore £12.99 Observing Comets James/North £29.00
Astronomy with Small Telescopes Tonkin £17.00 Observing the Deep Sky Bushnall £14.99
Astrophotography for the Amateur Covington £26.99 Observing the Moon North £25.00
Atlas of Stars and Planets Ridpath £10.99 Observing Variable Stars Good £25.50
Atlas of the Universe (Philip’s) Moore £25.00 The Observer’s Year Moore £24.95
Burnham'’s Celestial Handbook 1/2/3 Burnham £17.95 each Patrick Moore — The Autobiography Moore £7.99
Caldwell Card (laminated) £5.00 The Planet Observer’'s Handbook Price £23.99
Complete Guide to Stargazing (Philip’s) Scagell £25.00 Philip’s Planisphere (large, 29cm diameter) £7.99
The Caldwell Objects O’ Meara £26.00 Pocket Guide to Stars and Planets Morison/Penston £9.99
The Cosmos, a Beginner’s Guide Hart-Davis £14.99 Pocket Star Atlas (Philip’s) Cox £4.99
The Dark Side of the Universe Nicolson £16.95 Practical Astronomy (Philip’s) Dunlop £9.99
Dark Skies Map (Philip’s) £6.99 Saturn and How To Observe It Benton £19.50
Deep Sky Observer (Philip’s). Contains: Deep Sky Observer’s Guide (Bone), Seeing Stars Kitchin/Forrest £24.00
Deep Sky Chart & Calendar £12.99 Setting up a Small Observatory Arditti £19.00
Eclipse! Harrington £11.99 Stargazer (Philip’s). Contains: Guide to the Northern Constellations,
Exploring the Night Sky With Binoculars Moore £15.99 Planisphere & Star Chart £10.99
Futures: 50 Years in Space Hardy/Moore £17.95 Stargazing with a Telescope Scagell £7.99
Guide to the Constellations (Cambridge) Bakich £19.99 The Sun in Eclipse Maunder/Moore £19.00
Guide to Stars and Planets Moore £9.99 Turn Left at Orion Consolmagno/Davis ~ £20.99
How to Observe the Sun Safely Macdonald £19.50 The Young Oxford Book of Astronomy Mitton £9.99
How to Photograph the Moon & Planets with a Digital Camera (Buick) £19.00 Universe Couper/Henbest £20.00
Jupiter and How to Observe It McAnally £19.50 Venus & Mercury and How to Observe Them Grego £19.50
Mars Observer’s Guide (Philip’s) Bone £8.99

FREE POST & PACKING on all books ordered (available to UK members only).
Please make cheques and POs p ayable to The Society for Popular  Astronomy . Send your orders to:

SPA Bookshop, 36 Fairway , Keyworth, Nottingham, NG12 5DU.
Books can also be ordered online from the SP A website at www .pop astro.com/sp abooks.htm
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r comment s, views, news, stories, suggestions and opinions

PoetiC reﬂeCtiOnS on space. | often wonder if it was that far distant Lunar Epilogue

view of Earth and its insignificant isolation

humanltys glant Ieap in the Universe, rather than the whole precar

ious experience of going to the Moon itself, How can we tell what is to come,

| have just been introduced Ropular which caused some of the changes in the Will truth or myth survive?
Astronomyby a neighbour who kindly lives and intellectual perceptions that have

passed some recent copies on to me. | been reported among a few of those original How clever minds with liquid gas,
enjoyed reading them very much. | notice  astronauts? DefinedApollo’s mission,

that from time to time you like to publish Although much has been accomplished in Promethean fire then shook the

poetry and wonder if you would consider  other branches of space exploration, the Iongearth, and launched us towards the stars.
these two itemsPhey were written in the absence of any further manned lunar devel

spring of last year simply as a personal opment following in the footsteps of those ~ How human gods, for one brief spell,

response after readimdoondustoy Andrew early pioneers has been a source of continued Gazed back from Moon to Earth,

Smith. They have not been published before. disappointment to many peoplesldifficult Faced dangers never known before,
As this year will be the 40th anniversary of to know what the future holds, considering and came back home... retired!

the first Moon landing in 1969, | wonder if  all the risks involved, but perhaps these o
you will be celebrating the event in some  words may be seen as an acceptable way to “How can we tell all this is true?”

way? For me, the images of Earthrise taken mark the extraordinary achievements of We hear the cynics say

during theApollo programme are some of  those first courageous missions and the men The only way to know for sure,
the most significant photographs ever taken, who made it all possible. Is go again, some day

as mankind was able to look back upon the Mr. W. B. Grigg William B. Grigg
world for the first time across the vault of Bolton, Lancashire ’
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Star scam

| recently had an enquiry from a lady who had
purchased a star against my advice and asked
me to photograph it for hefhe star in ques
tion did not even exist on any of my star
charts. RAand Dec coordinates were given.
Using the Palomar Sky Survey and the full
version USNQA2 database | have on my hard
drive and setting to 1950 epoch and 2008
epoch using Guide 8, | found that the nearest
star of this open lge cluster called Praesepe
was a magnitude 16.5 st@ihe coordinates,
when slightly zoomed to the position, were
over two minutes of arc away from the posi
tions on the certificate of sale.

My original reply to the lady was as follows:
‘Regading your enquiy about ‘buying a star
for £30. | have heat of this going on in the
USA, and believe me it is ridiculous to even
think about it. Wuld you pay huneds of
pounds for a grain of sand in the Sahara
Deset?

As an asmnomer | can tell you that all the
bright stars ae either named or have cata
logue numbers adrady It is possible over the
course of one yeardm the nothern and
southern hemisphes to see all the naked eye
stars in the skyOne would be able to see
around 2000 starsAll these ae already
named and numbed. A pair of ordinary
binoculars will eveal some 4000 stars. Our
Milky Way galaxy can be described as an
island star city; it contains some 1000 mit
lion stars. Bwards the cen& one can obsee
a faint gey glow stetching acoss the sky
above especially in late summg&his gey
band of light is made up of millions of stars.

The star that this money makingyanisa
tion will choose for you would be just one of
all these millions. In most cases they give you
a star chat because a telescope would be
needed to see and locate it. In an amateur
sized telescope one can see many dozens to
hundeds of stars in almost any dation one
points to in the viewfindeNou may never ever
be able to identify it mperly anyway

This is my view and the view of most people
who know about the stars. Thank heavens also
some oganisation does not want to sell a
grain of sand or photographed pebble on plan
et Mars. What money making stunt next?’

The star was intended to be in memory of
her close relative that had passed away so
what could | say to her from this point
onwards? She still went ahead and bought it.

John Fletcher

Mount Tuffley ObservatoryGloucestershire

Garriott’s travels

Just a small addition to the item on p14 of the
January-March issue &fopular Astronomy
Owen Garriott has made two spaceflights, the
Skylab mission in 1973 and the shuttle flight
STS-9in 1983.
RayWard
London

Nubeculee as the Lge Cloud
and the Small Cloudrhe
Sars In Their Courses
(Sir James Jeans,
1931) has the
Greater and Lesser
Magellanic
Clouds. | get the
impression that
the modern prefer
ence is to name
them the Lage and
Small Magellanic
Clouds (LMC and
SMCQC). In a waythis is a
pity as the abbreviations
could be ambiguous. If they were
to be known as Great and Small then there
could be no confusion in the abbreviations
(GMC and SMC).

Handstands and
anti-clocks

Why is Orion doing

handstands, with his

sword pointing up in

the air?And why do the

lunar maria look like

rabbits’ears to the

naked eye? It certainly

does look funny watch

ing the Sun move the

‘wrong’ way across the sky!
The display panel at the

QueenVictoria Market says it all,

‘One third of the north-facing roofs have What of the sundial that we found at

been fitted with solar panels’. But which Sovereign Hill, the gold-mine theme park at

way is north?Think carefully Point 12 Ballarat? It is five o’clock in the afternoon

o’clock at the Sun and the bisector between (Australian Easternt&8ndardTime + sum

the hour hand and 12 points... north. mer time), which is why the shadow falls to
Following ‘up’the Milky Way above the left of noon!

Orion’s feet we come to a bright star — One last question remains; one thaflbdf

Canopus in Carina, the Kedlet further all theTIC staf that we asked and quite a

‘up’ there are four bright stars in a distinct few Australian visitors tooWhat is the sixth

kite shape with a fifth, fainter star — Crux, star on thé\ustralian flag? Canopus?

the Southern Cross. Following the pointers Toliman (Alpha Centauri)? Further research

of the cross — gasp — there really is a greabn our return confirmed that it this mysteri

blank area of sky around the pole! Reading ous sixth star is the ‘Federatiaor’

the books and studying the charts does not ‘Commonwealth’star It has seven points,

really prepare anyone for such a totally one each for the six states and one for the

empty patch of sky dependent territories.
But wait! Just beyond where the pole

should be is a faint white smudge, the Small

Magellanic CloudAbove it can clearly be

seen the lgrer smudge of the Lge

Magellanic Cloud. | have always thought of

these outliers of the Milkyay as the

Larger and Smaller Magellanic Clouds,

though | cannot find these names in any of

my books.Norton’s Sar Atlas (1957 edi

tion) calls them Nubecula Major (the

Greater Little Cloud) and Nubecula Minor

(the Lesser Little CloudAstonomy(P.

Moore, 1961, before the ‘Sjrrefers to the

Brian M. Russell
Greater Manchester
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1 1 would come back to it latewhat | wanted to  moulding using elastic bandBhese were then
Brlan S SChOOI show was how far the Earth rotated in the fixed to a camera tripod with elastic bands so
time it took to give the lecture. that the webcam was directly above the tripod
aStronomy SUCCESS | had three practical demonstratiolbe head and the camera was facing towards one
For the Internationafear ofAstronomy | con  first demonstrated that when a gas is eom  end of the moulding. In this direction, a soft
tactedwillingdon Primary School, pressed it heats up, like when a star is form ball about the size of a tennis ball was also

Eastbourne, and asked if they would be mter ing. | achieved this by using a bicycle pump fixed to the moulding using elastic bands so
ested in someone going in to give the childrenwith the end restricted to reduce the air flow that it would fill a lage portion of the webcam
a talk on a subject to do with their curriculum so that it would generate heat at the end of thérame.The other end of the moulding was
relating to astronomyrhey wanted a talk cev  pump. | asked for two volunteers and had no used as a counterweight for the ball. One vol
ering the Sun, Earth and Moon, and the date shortage of hands shown. One child operated unteer rotated the tripod head and the other

was set for 1 February (through my work the pump and another monitored a digital thershone a hand-lamp at the ball but always from
I've already had a police check, and showed mometer and called out the rise in tempera one directionThis person was the Sun. From
my copy).The requirements were to cover the ture. a starting point of the ball between the Sun
basics of the Sun, Earth and Moon and their A second demonstration was to copy (hand-lamp) and the Earth (webcam), the tri
orbits, Earths rotation for day and night, why Galileo’s gravity experiment, showing that pod head was rotated and the webcam would
shadows change in a dayhy the seasons objects fall at the same rate, and are attractedsee the ball illuminated progressively more.
occur They wanted an explanation of the to each otherFirst of all, | showed a short This was seen on the big screen via my laptob
lunar month and phases of the Moon. If | video of Commander Scaithammer and and the projectoAs the phase went past full,
could take my telescope in to show them whatfeather drop outside of the Falcon on the it then began to show more and more shadowy
one was like, it would be a bonus. Myget Apollo 15 mission in 1971Two volunteers till eventually it was back at new agairhis
audience was t¥ears 5 and 6, two sittings of were asked forand both asked to confirm that worked very efectively.
about 70 children each. One sitting was for  two balls | had produced were of féifent Of course, as the webcam began facing the
about 90 minutes for year 6, the other was forweights. One person held a ball in each hand audience, the children saw themselves on the
only 60 minutes for year 5. with their arms outstretched, then dropped  screen and started to wave which caused a bt
After being given my brief, | drew up an them simultaneously; the other person-con  of a disturbance, but they were soon brought
outline of the presentation and then began  firmed that they landed togeth&hen, the under control again. For each demonstration
researching on the Internet and in books. |  second person held the heavier ball and a  always picked one boy and one girl, to make

usedPower Pointand devised some practical feather in their hands as before, and dropped things fair and equal, and | always asked thei;
demonstrations for the children to be involved them.The first person confirmed that they names at the beginning. | usédtual Moon

in. | included a few animations, some video landed on the ground at féifent times. | Atlasto show a movie of phases of the Moon
clips, and a number of photos that | had takenasked why that should b,e when on the Moon as well as libration. | also used it to take a
or were in the public domain from the they fell at the same tim&his generated a visit to the far side of the Moon.

Internet. | split each section up for the Sun, number of diferent answers, but of course the The final piece was to describe both types df
Earth, Moon and telescopes, with questions answer is the feather has aglusurface area  telescope | had taken in with me. First, | asked

allowed after each one. for its mass and it experiences resistance fronif the telescope had moved, to which the

On the day! arrived early to unload and set the air around it, but on the Moon there is no answer was yes. | explained that it was
up in the school hall. My tele designed to track the motion of the
scope is an 8-inch Celestron stars, but in déct it was us who
SCT, and | also have a small were moving on a rotating Earth
refractor piggybacked on the and the angle the telescope had
SCT. | ran the presentation moved was how far the Earth had
from my laptop into their rotated in the opposite direction. |
video presenter and onto a gave a very brief history of who
screen. | also used other soft invented the telescope, and a
ware during the talk, including description of a refractor and a
Virtual MoonAtlas and a web reflector Then | showed a few of
cam viewer Once everything my photos at the end and invited
was set, | let my introduction some final questions. Some ques
run, showing pictures of the tions were: why are planets round?
Sun, Earth and the Moon con How much did your telescope cost?
tinuously for when the chil Does the Sun move?
dren came in to sit down. | thoroughly enjoyed giving these
There was quite a lot of inter talks; it took a lot of research but it
est even at this point. One reinforced my knowledge and
child had a hearing impair understanding of these subjects. |
ment, and the school had pro had to be confident that | knew
vided a person to sign for him. air, so it falls at the same rate as the hammer more information than what was in the talks

Although my work involves delivering train | carried on with each successive section, before | stood up in front of anyone and talke(l

ing sessions to groups of people, and | am  each headed by a question such as: How doeabout it. The demonstrations helped to keep
used to standing up in front of people and the Sun shine? How did the Earth get here? the interest going and gave the children some

speaking, for some unknown reason | becameWhy are there seasongfhat causes the thing they could relate to.

nervous for a short while; | managed to bury Moon’s phases?his last question would be The teacher | had liaised with was very

my nerves and got on with ithe first thing |  answered using another demonstration. | had pleased, and said that they all had learned

did was to point my telescope in a vertical many eager volunteers for this one! something from the presentation. She also said
direction, start the RArive and told the audi | had experimented with the idea of using a | may be asked to do it again next year!

ence to remember where it was pointing. It webcam as our viewpoint on Earffhis was Brian Walker
was important that they remember because | fixed to the middle of a narrow piece of wood Willingdon, Eastbourne
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From flying sandbanks to rubble piles
Jerry Workman reports on the 3Pmeeting of 31 January 2009

HE main lecture presented by
Professor lwan Williams Iwan Williams sizes up
(Queen Mary College, University comets.
of London) was mainly about
comets. ‘Flying sandbankivas a
term used to describe comets whic
was originated by Ray tleton,
who suggested that they were loos
conglomerations of dust and ice.

Comets have appeared througt
out history in literature, with one of
the most famous being the Bayeu
Tapestry Many people believed
that they were portents of doom
Edmond Halley made a break
through and realised that comet
had closed orbits and hence periot
ically approached the Earth.The
comet whose orbit he worked ou
was named after him.

Comet 3D/Biela made people
think about comets for the first
time. Its appearance in 1833 wa
normal, but in 1846 and 1852 it

showed up as two comets, with the latter sightly monitoring these nedfarth asteroids and analyse the exposed bedrock in the walls of the
ing being fainterThis seemed to indicate that looking for any fireballs that may be coming crater to get a better understanding of the
rock/minerals below the crust.

comets could break apart and evaporate awayfrom these objects.
TheWhipple model of 1950 suggested a dirty Asteroids are generally
snowball with a small compact nucleus. Imagesocky with many containing
of Halley’'s Comet from the European space precious metals like nickel,
craft Giotto in 1986 seemed to confirm this.plus oganic material. Some
Halley’s Comet appeared to have a very darlasteroids seem to form frorr
sooty crust with more dust than idhis body the re-accumulated materia
also seems to have no heat conductivity or-thefrom two different bodies,
mal capacity and structurally was fiyfand hence the term ‘rubble pile’.
porous. Comet 81P/Md seemed more spheri It is possible that some
cal, while comet 9PAmpel 1 showed a slight asteroids are dead cometar
ly more regular structure with complex nuclei, though some mosl
pits/craters on its surfac&Vhen hit by the definitely are not. Generally
Deep Impact projectile it ejected dust particleghen, comets are icy bodies
of about 10 microns and tiny crystal ice struc from the distant Oort Cloud,
tures. Typically it had a density roughly half while asteroids are pieces o
that of water rubble between Jupiter anc
The more recent comet 17P/HolmesMars.
appeared very dusty with a ghost-like appear
ance. Quite a lot of outgassing, which ejects
small particles, and fragmentation which ejects )
bigger particles, was seen. Right: SRA President Helen
Cometary debris produces meteor showers, \\@lker pesents John
many of which can be seen on an annual basi§hapman-Smith with his hen
Larger pieces of cometary debris burn up in theourary life membership cer
atmosphere and appear as spectacular firebalidificate in recognition of the
Large meteorites still do occasionally hit the {rémendous work that he has
Earth and can cause much damage if they cofione for the society in a vari
lide with buildings or vehiclesThese objects €ty of ples over the course of
are not cometarybut fragments of asteroids many years.
that generally orbit the Sun between Mars and
Jupiter There is growing evidence however All photographs by Mayaret
that many of these objects orbit quite close to Penston.
the EarthA network of telescopes is constant

The meetingg second half featured|
Robin Scagellsround up of what inter
esting celestial objects can be observéd
in this quartels night sky There fot
lowed a superb first presentation by 1
year old Noah Hardwicke, who
became the youngest person to givea
talk to the societyNoah has done some
interesting work on detecting meteor:
with radio waves. During this talk he
presented some of his results (see paje
30 for more details).

Finally, Jerry Workman reviewed
briefly the Opportunity mission which
has now been in operation on the-suj
face of Mars for over four years.
Opportunity has found evidence fo
water erosion all over the sites it hap
visited. Much of the surface of Mars
appears to be covered in a layer cf
Basalt or volcanic rock, which is iron|
and silica rich.At presefithe rover is in
Victoria Craterwhich has a diameter of
roughly 800 metres. It is attempting tc

T

Noah Hadwicke explained
radio meteor obseing.
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Meetings are held in the Khalili Lecture Theatre at the School of Oriental
and African Studies, Thornhaugh &, Russell Squae, London, WC1H 0XG,

Note that
meetings start
at 2pm and
end at 5pm

SPA Meetings

from 2-5pm.There’s always a friendly atmosphee and eveyone’s welcome. Saturday, 25April 2009. Prof Don Kurtz (University of Central

Lancashire) —Songs of thet&rs: the eal Music of the Sphes
Second half speakers incluiRobin Scagellon The Night Sky
Jerry Sone present#pollo Revisitednd aPreview of the Eclipse
of the Centwy is given byJerry Workman.

Saturday, 16 May 2009.Special Geenwich Planetarium show
9.45 am. Latecomers will not be admitt&dis is open to all mem
bers and limited numbers of their guests, and will be free ofjehar
The show will last approximately 45 minutes, and will look at the
way the planetarium projector can show how the May sky changes
in different parts of the world, with a guide to some summer show
pieces.

Saturday, 25 July 2009.0ur main speaker will be 8RPresident
Helen Walker on Looking for Baby E&hs. Other presentations

Directions for the Khalili Lecter Theate of the School of Oriental adrican
Sudies (SOAS): When you leave Russell Sgstation, turn left and oss the
road straight awaySOAS is on the far corner of Russell Squélse the
entrance marked, opposite theuBei Galley. Please epoit to Reception on
arrival, as all attendees must beopided with a badge for securitgasons.

Vulcan Affair.

will be Robin Scagellon The Night Skyand Tony Sizeron The

Saturday, 31 October2009.Main speaker to be announced. Other
presentations includéhe Night Skyy Robin Scagelland reports
on The DBtal Solar Eclipse fsm China

Constellation
competition
extended

The deadline forthe Young Sargazer constellation competition in Januas’s Popular
Astronomyhas been extended until 15 May so you still have a chance to get ybands on
a Meade MySKY worth £300 and many otherfantastic prizes. Don’t worry if you can't
identify all 10 constellations — the prizes will be awarded to th¥oung Sargazers with
the most correct constellations! Full details can be found in Januar’s Popular Astronomy
or online at http://www.popastro.com/youngstargazers/pojectJan09.html

Come to the SR meeting on 25April

ProfessorDon Kurtz presents a stellasymphony; in

E humans are intensely visual crea member of the orchestra is a real (astrono
tures. For us ‘seeing is believing’. But ical) star You will learn about the latest dis
there are other ways to know the world anctoveries using stellar sounds and vibratior

Universe. For example, for my dog andincluding stars that are giant diamonds tihe

yours ‘smelling is believing’, and for many size of the Earth, and a class of the mgq
species of bats ‘hearing is believing’. 2500peculiar stars in the sky that were discover|
years ago the Pythagoreans believed in By the lecturerYou will even hear how stel
celestial Music of the Spheres, an idea thafar sounds have been used to discover a r
reverberated down the millennia\Western planet that survived its starred giant stage,
music, literature, art and sciend&e now much as the Earth will 5 billion years in th
know that there is a real music of thefuture when the Sun swallows Mercury an
spheresThe stars have sounds in them thavenus.
we can use to see right to their very cores. The talk will finish with a description of the
This wonderful multimedia lecture looks NASA Kepler Space Mission that will find
at the relationship of music to stellar soundsEarth-sized planets in gg@ numbers, and
You will hear the real sounds of the starssee to the hearts of the stars with unpre
(with a key change, of course) and you willdented precision by ‘listeningo the real
even hear musical compositions where everyvusic of the Spheres.

m
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Great deals for
SFA members

major benefit of SR membership is
the great ders and discounts that we

have lined up with some of Britaglead
ing astronomical suppliers, centres and
other servicesWhether you want to buy a
telescope, other observing equipment or
visit leading observatories, planetariums
and science centres, you'll find that beleng
ing to the SR can save you pounds. Save
the price of your subscription in no time!

Participants in the discount scheme
include astronomical equipment suppliers
Astronomica.co.uk, Binoculars UK, First
Light Optics, GreenWitch, MC2, Orion
Optics, Science Replicas, S@Stro, South
DownsAstronomy Sockport Binocular &
Telescope Centre andlelescope Planet.
Discounting science centres include
Armagh Planetarium, Gallowastronomy
Centre, Glasgow Science Centre, Liverpool
Planetarium, Mills ObservataryNational
Space CentreThe Observatory Science
Centre, Herstmonceux,The Southend
Planetarium andThe William Herschel
Museum.

For more information on all the special
discount ofers available, please visit:

www.popastro.com/discnt.htm
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The Society Pages

SFA makes a
grand stand at
AstioFest

This yeats AstoFest at Kensingtonoln Hall was again attended by theASFhe splendid 2P
stand, packed with melandise and information about the societgs set up and looked after
Curb your enthusiasm? Bar Turvey looks on by Guy Fennima, Bary Turvey'Mandy BaileyJohn Chapman-Smith_ and Emily Baldwin
while Robin Scagell talks astromy (among others)Above, Guy Fennimerhosts the $Pstand. Those goodies can also be bought
Photo by Dale Holt. from the SR shop at http://wwvpopasto.com/saleslist.htm. Photo by John Chapman-Smith.

Come to the special free 83RPlanetarium show at the
Peter Harrison Planedrium, Royal Greenwich Observatgrizondon

Saturday 16 May 2009, strting 9.45 am (sharp)

HIS special SIA show takes place on Saturdayl6 May 2009 in the PeteHarrison Planetarium at the Royal Greenwich Observatoy,

and is open to all SR members and theirguests. It will be free of charge. Pesented byTony Sizer the show stats at 9.45 am (latecom
ers will not be admitted) and will last aiound 45 minutes.The show will demonstrate how the planetarium pojector can show changes in the
May sky in different parts of the world, with a guide to some showpieces of the night skies.

Entry arrangements The magnificent new Peter Haon
Tickets are not required for this event, but all members are asked to brin  planetarium at the Royal Obsetoty,
current copy ofPopular Astonomyfor free entry for themselves and on Greenwich.

guest, or to have their 8Rmembership card ready for inspection. Plea
assemble at the South Gate nearest the Peter Harrison Planetarium, wi
in Greenwich Park by the Royal Observatétiease note: Latecomers cann
be admitted once the show has beg(ou will be free to explore the rest o
the Royal Observatory Greenwich following the show

Maps and directions

The nearest rail stations art
Greenwich and Maze Hill,
and the Cutty Sark
Docklands Light Railway
station. Allow 15-20 min
utes for the walk, which is
partly uphill. Alternatively
you can arrive by cafhere
is ample pay-and-display
parking adjacent to the
observatory

Further travel information
is available from NMM
travel information ahttp://www.nmm.ac.uk/visit/get-here/
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COAA is the well-known astronomy holiday centre in the Algarve
region of southern Portugal. As well as providing superb food and
accommodation, at COAA we will help you to use our telescopes to
make visual observations or to take your own memorable astropho-
tographs or CCD images. The telescopes at COAA include dome-
mounted 0.3-m and 0.5-m reflectors, some of the largest in this part
of the world.

Why not combine a family holiday with some exciting astronomy?
The Algarve is a popular holiday destination for all the family and
COAA is only a short drive from the beach. The records indicate that
the Algarve is the sunniest corner of Europe and temperatures aver-
age 10°C warmer than Britain.

Bed and breakfast at COAA costs £27.50 per person per night with
discounts of up to 25% for families or groups of four people. Phone,
write, fax or email us for our free colour brochure which will provide
you with many more reasons to...

“Come to COAAY

COAA, sitio do Poio, 8500-149 Portimao, Portugal
Tel: 00 351 282 471180 Fax: 00 351 282 471516
Email: bookings@coaa.co.uk
Internet home page: http://www.coaa.co.uk

The Tables Hotel
Dunvegan
Isle of Skye
V55 8WA

Tel: 01470 521404

Email: bookings@tableshotel.co.uk
Website: http://wwuitableshotel.co.uk

“Come as a guest and leave as a friend” — ¢h&e proud boast of

the Tables Hotel on the beautiful island of Skye. It sits in the centre
of Dunvegan, near famous Dunvegan Castle and has wonderful view:

across Loch Dunvegan towards Macleolible Mountains.

There are five extremely comfortable and tastefully furnished rooms, four of which

are completely en-suite and the other with private faciliddishave tea/cdee

making facilities, hair dryeishaver socket and radio alarm. Guests have the use of

the residents lounge, with cosyelcoming armchairs and its roaring peat fire when
its cold. Here you can watdiV or choose from the wide selection of books, mag
azines and board games. Or why not head for the conservatory?

The views are splendid as you sip a refresh
ing cup of tea or céée and contemplate your
sight seeing tour of the island or plan your
observing session amongst the stafs.have

a new on site Meade 10” SAIX200 GPS
with which you can explore the skies.

The home-cooking uses fresh, local produce
whenever it canA good selection of wines
and malt whiskies are availablEhe hotel is
an attractive, white washed building and the
owners, lan and Nicky Henderson, will
always ofer you a warm welcome. Children
and well behaved dogs are welcome.

10% discount for S® members on produc
tion of their membership card.

b

Corr espondence Courses iIAstronomy
% GCSEAstronomy #

This course of nine lessons includes marked
assignments, mock exam, practise exam questions,
supervision of projects and help with finding exam centfe.
The cost is £150. (E180 overseas).

% The Nature of the $ars *
# The Nature of the Planets %

Each course is ten lessons packed with information and

fun exercises about the stars or planets.

These courses would suit beginners in astronomy as well

as keen astronomers who want to further their

understanding of stars or planets. Excellent foundation
courses for GCSE astronoymor just for fun.

Each course costs £70. (E120 overseas).

% AdvancedAstronomy +#

A more in depth study which follows on from GCSE.
The course includes topics on astrophysics, optics, tim
cosmology how to look things up and work things out.

This two-year course costs £120 per yé&t60 overseas)

o

Garry Mayes — Planet:Eath
45 Willow Avenue, Middleton,
Manchester M24 2HE
Email: theplanetearthcentre@btinternet.com
Website: wwwtheplanetearthcentre.btinternet.cojul
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The night sky for April, May and June 2009

The thee overlapping ellipses show the sky as it appears at the date and time (UT) under each ellipse. Map based on a drawing by Mike Sw:

Asterism of the Season:
The Teapot (in Sagittarius)

GITTARIUS has a lot going for it. Not only is it crossed by

road swathe of the MilkWay (and beyond it, the centre of ot
Galaxy), Sagittarius is the most feature-rich zodiacal constellat
full of deep sky splendours. UK stzers however can never vie'
the constellatiors far southern reaches, so its grandeur appt
rather muted from far northern climes. One notable feature wi
Sagittarius which is visible with the unaided eye is a wonderful li
asterism known a$he Teapot.This piece of celestial tableware i
about 15° wide (less than the width of an outstretched hand fron
tip of the little finger to the thumb) and is made up of the bright s
Gammag, Deltad, Epsilone, Zetaz, Taut, Sigmas, Phij and
Lambdal Sagittarii.When itss due south (around 2 am in late Ma
midnight in late June) its base is around five degrees above the
zon and angled by around 30°, ready to pour its hot contents ont
sting in the tail of an unsuspecting Scorpius to the west. | imay
that the lovely bright Ptolemg’Cluster which lies twixt steaming
spout and sharp sting represents a sprinkling of cosmic.sugar
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PETER GREGO surveys some celestial sight s of the spring skies




PETER GREGO'’s timet able of sky event s
from April to June 2009 (all times are UT)

April
May
June

Date

08Apr
13Apr
13Apr
17 Apr
26 Apr

01 May
01 May

10 Jun
16 Jun
30 Jun

Phases

First quarter Full Moon

01d 20h 44m  09d 04h 01lm 17d 07h 26/24d 12h 1m 31d 03h 22m 14 3un. 16h Apogee 405795  0.49°
07d 18h 12m 15d 22h 15m 22d 19h 35@8d 1Lh 28m 23 jun, 1h  Perigee 358021  0.56°

Lunar occultations

Sar

21Virginis

48 B Scorpii

65 B Scorpii

274 B Sagittarii
Merope (23Tauri)

Omicron 2 Cancri
Omicron 1 Cancri

172 B Sagittarii
Lambda Piscium
69 Virginis

Mag

5.5
5.0
5.3
6.0
4.1

5.7
5.2

5.6
4.5
4.8

Last quarter

Phase

DD
RD
RD
RD
DD

DD
DD

RD
RD
DD

Data for Greenwich Data for Edinburgh

Time Alt°®  Az®  PA° Time Alt°  Az°  PA°
22h 51m 29 171 129 22h 46m 24 166 126
01h 18m 11 16 349 0lh 14m 6 158 354
04h 49m 7 208 277 04h 40m 5 203 280
04h 28m 13 159 260 04h 27m 8 156 264
21h 32m 2 309 44 21h 31m 6 306 37
22h 26m 29 258 113 22h17m 31 250 111
22h 48m 26 2 62 182 22h 38m 28 255 179
01h 21m 13 174 300 01h 15m 9 169 306
01lh 46m 17 109 238 01h 53m 15 109 242
20h 37m 17 21 159 Sky too bright

Mag = Msual magnitude. Phase — (R)eappearance, (D)isappearance or (G)raze at (D)ark or (B)right limb of the Moon.

Listing computed by $FOccultation Section Déctor Jon Harperfor lunar occultations of stars brighter than magnitude 6, okegle with small telescopes in a sky dark enough for

the event to beecoded without difficultylf you lequire specific data for your localityr details of occultations involving fainter stars, please contact Jongasdm p46).

New Moon  First quarter
02d 14h 34m 09d 14h 56m 17d 13h 36m 25d 03h 23m

Lunar apsides

Date Apsis Dist. (km) Diam.
02Apr, 02h  Perigee 370 027  0.54°
16Apr, 09h  Apogee 404 223  0.49°
28Apr, 06h  Perigee 366 043  0.54°
14 May 03h Apogee 404 926  0.49°
26 May 04h Perigee 361 156  0.55°

The position angle (R) of the
occulations given below is measured from
the north celestial pole, anticlockwise gg°
around the lunar disc (use the Moos’
north pole as a guide).

Dia lllum
5.0 100%

12.0" 1%
58" 78%

Mercury moves east of the Sun durifgril and enters the evening skies
reaching greatest elongation east od\@6l, some 20° from the Suithis
evening apparition will be favourable for UK-based observers; on 15
April Mercury will be well above the northwestern horizon at the begih
ning of astronomical twilight, shining at magnitude -0.9 and visible with
the unaided eyéAt greatest eastern elongation it is around 6° above the
northwestern horizon when astronomical twilight kicks in. Shining at
magnitude 0.3, it makes a beautiful sight along with the slender waxing
crescent Moon, aged 1.9 days, just 2.5° to the northeast of Meacury

the nearby PleiadeSelescopically at this time Mercury presents a wid
crescent, a 36 percent illuminated disk. Mercury quickly retreats back
towards the Sun and can be followed against a reasonably dark twilight
background for a further week or so. Inferior conjunction takes placejon
18 May Mercury reappears in the morning skies and is at greatest elonga
tion west on 13 June, 24° from the Sun. From the UK, circumstances|are
not at all favourable for this morning apparition because of the ganet’
low altitude above the horizon in the pre-dawn skies.

lllum
Venus - e (

61%

Venus is a morning object throughout this quagstit slowly edges west
of the Sun, but never appears against a truly dark sky during this petiod.
On 22April there's an interesting grouping denus, Mars, Uranus and
the waning crescent Moon, forming a trapezium of objects that can| be
encompassed within the field of 7x50 binocul®enus attains maximum
apparent brightness on 2 Mayhen it shines at magnitude -4.5 above th
eastern horizon, brilliant against the pre-dawn 3kjescopically at this

time Venus presents a crescent phase, a 26 percent illuminated disk.

D
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Sky Diary

D-Day the 6th of Juné/enus’phase continues to fill out, while at th

Mag Dia Illum

same time its apparent diameter decreases as the planet retreats fr J u |ter 21 35  99% -
Earth. Dichotomy (half-phase) occurs on 6 Jénghenomenon known a: p 23 40" 99% -
the Schroter Béct, caused by the illumination &enus’atmosphere, 2.7 46" 99% =

makes the phase ®enus appear more concave than it actuallffliés Throughout the quartedupiter is
leads to a dference of up to two or three days between the observediratige southerly constellation
actual date of dichotomyn this case, a waxingenusian phase, dichetoof Capricornus, and UK-
my may appear several days later than the predicted date of 6 Junebased observers require
By the end of Jun¥enus is dificult to spot since it is just 3° above the fairly low southern
eastern horizon in brightening skies at the end of astronomical twilightizon to be able
The planet passes 2° south of Mars on 20 June. to view the planet.
In mid-April, the
planet rises at
03:30; by mid-
May it rises at
01:45 and is
around 20° high
in the southeast by
sunrise. On the
morning of 17 May
the 22 day old Moon,
approaching last quarter
phase, passes within 2°
north of Jupiter presenting a
nice binocular viewing and/or imag
ing opportunity By the end of June, Jupiter rises at 22:45 and transits the
meridian at 03:45, a short while before sunrise.

Mag Dia lllum
0.6 20" 100%
- Saturn 8 o WA
. 97% 1.0 17" 100%
Mars | 956

An evening object, Saturn lies beneath lsduihdquarters throughout the
quarter In mid-April it is more than 40° above the southeastern horizon
Mars continues its steady course west the Sun, a morning object loby the beginning of astronomical twilight at 20:30 and can be followed for
fairly close toVenus throughout the quartéit less than 5 arcsecondmore than seven hours against a dark sky; this reduces to less than five
across, the Red Planet remains too small for any meaningful visual chours by mid-May and during June the Ringed Planet is becoming
vation, but a telescope will reveal a tiny orange disk and perhaps a hembroiled in the twilight aftgtow in the western skie$he plane of the
surface detail. Mars passes within a mere half a degree of Uranus (planets ring system is inclined very slightly to our line of sight, and given
morning of 15April, and the two planets should be visible in the saa good telescope and decent seeing it is possible to trace thenaigs’
low-power telescopic field. By mid-May Mars rises at around 03:30 components, view their shadow on the globe and the shadow of the globe
is 10° above the eastern horizon at sunrise. By late June the planet ron the rings.

around 01:30 and has reached an altitude of 24° above the eastern h~r=on

by the time the Sun rises.
Uranus an
Uranus lies in the southwestern corner

Dwarf &
of Pisces.The planet forms the

Dwarf planetCeres tracks through Leo during the quartéeginning bottom right hand corner of
above the Sickle asterism throujpril and proceeding through the lien’a nice planetary quadri
body and into its hindquarters from May to June. In mid-April it trandateral consisting of
at around 21:15 at an altitude of 60° and shines at magnitude 7.7. (Venus, Mars and the
May Ceres lies half way between Delta and Gamma Leonis, a magnMoon on 22April,
8.3 object, and on 19 June it passes half a degree ndrttetsf Leonis. although at magni

Dwarf planetPluto is a morning object in northern Sagittarius, a 14ude 5.9 may only
magnitude speck embedded in the rich star clouds of the Mily and just be glimpsed
extremely dificult to pinpoint with certaintyMid-May offers the bestthrough binocu
chance of observing or imaging Pluto; it rises at 22:30 and remainslars on this occa
ble in dark skies until the beginning of astronomical twilight at aroision. It doesrt’
01:45 when it has climbed to around 20° above the southern horbecome visible in
Opposition takes place on 23 June. a reasonably dark

Minor planets at opposition this quarter include (6) Hebe (8, Meg astronomical twi
9.9), (8) Flora (22Apr, mag 9.8), (14) Irene (2Apr, mag 8.9), (15)light sky until the
Eunomia (2Apr, mag 9.8), (22) Kalliope (9 Jun, mag 10.8), (ZAgmis end of MayAt the end
(6 May, mag 1..0), (26) Proserpina (18 Mamag 10.3), (39) Laetitia (2Zof June Uranus is around
May, mag 10.3), (70) Panopaea (5 Mayag 10.9), (187) Lamberta (220° above the southeastern
Apr, mag 10.2), (393) Lampetia (8 Jun, mag 10.6), (48@psia (4 May horizon at the end of astronem
mag 10.5). ical twilight.

93%
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_  SkyDiary

Neptune (magnitude 7.8) is located some distance to the west of Uranus,
in the neighbouring constellation of Capricornise most distant planet
lies very close to Jupiter and Mu Capricorni (magnitude 5.1) during Ialé/I eteor Sh :
May; its closest approach to Jupiter takes place on 27 May when the two
planets are just 23 arcminutes apAriow to medium-power eyepiece The Lyrid maximum is due oApril 22 with no Moon, but probably
will show all three objects in the same field. in UK daylight, sometime between 03h to 14h. WEeful observing
is possible from roughly 22:30 Udr Britain, with rates likely better
from here orApril 21-22.The peak timing and rates tend to vdmyt
CometS Zenithal Hourly Rates (ZHRs) average 18 +/- 5 in most y&aesEta
Aquarid maximum (ZHRs perhaps 85 this year) is anticipated around
A couple of comets that might become visible in small telescopes over M@y 6 and has a waxing gibbous Moon, but a greater problem is the
coming months; howevepredicting comet magnitudes is notoriously dif radiant rises after morning twilight begins for Britain, so the shower i
ficult, so it is always a good idea to check the Comet Section digectoflways a dificult target. Theoretical activity is possible from tdene
web page at http://wwast.cam.ac.uk/~jds to find the latest magnitudesLYrids around June 16 (last quarter Moon is on June 15), and the Juhe
. . . . Bodtids, possibly for several hours centred at 08h30notJJune 26-
Although distant, come2006 W3 (ChrlsFensen) could just get into 27 (with a waxing crescent Moon), but no predictions of potentia
binocular range over the summephemeris: rates are in force for 2009 for either at the time of writiffge June
Date RA Dec Date RA Dec Bootids’ parent comet, 7P/Ponsitiiecke, reached perihelion last

200904 14 22 49.91  +3402.0 20090524 2247.28 +3513.8 Septemberbut is thought unlikely to influence the shotgeactivity
200904 19 2251.00 +3407.3 20090529 2244.54 +3522.9 this symmer Minor shower activity comes from thAantihelion

2009 04 24 2251.78  +3414.4 2009 06 03 22 41.09 +3530.3  goyceall quarter It may give some of its better ZHRs, albeit only 3
200904 29 2252.19 +3422.8 2009 06 08 22 36.85 +35351 4, during the first half, and near the endApfil, into early May
2009 0504 2252.20 +3432.2 2009 06 13 22 31.78 +35 36.6 again around the May-June bordand in late JuneThe radians
20090509 2251.76  +34 42.4 2009 06 18 22 25.81 +35 33.6 nearecliptic centre tracks from extreme easténgo, through Libra,
2009 05 14 22.50.83 +3453.0 2009 06 23 22 18.91  +3524.9 Scorpius and Ophiuchus, to end the quarter in eastern Sagittarit
2009 0519 22.49.35 +3503.6 2009 06 28 22 11.04 +3509.1 cpgarts showing thA&ntihelion Sources progress are on the monthly

__meteor webpages of the /SBite.
Comet 22P/Kopf has been observed for over 100 years, and gets within Alastir McBeath

binocular range in June. However it is best seen in the early hours and is
likely to be quite lage and difuse so will require dedication and good

conditions to pick it up. Ephemeris: 1

Date R[?A P ch Date RA Dec Varlable S
2009 04 14 195198 -1700.0 2009 0524 213451 -1203.9

2009 0419 20 05.72 -1627.9 2009 0529 21 45.59 -1127.9 Beta Persei (Algol).This famous eclipsing binaryisible with the unaid
2009 04 24 20 19.29 -1553.3 2009 06 03 21 56.1  -10 54.4 ed eye, varies between magnitude 2.2 and 3.5 in 2.87 days. Eclipses last
2009 04 29 20 32.63 -1516.7 2009 06 08 22 06.03 -1024.1 about 10 hours, the most noticeable change occurring during the cehtral
2009 05 04 20 45.71 -1438.7 2009 06 13 22 15.29 -09 57.6 five hours. UK observable minima this quarterAk®, 4.1h; 13Apr, 0.9h;
2009 05 09 20 58.48 -1359.8 2009 06 18 22 23.83 -09 35.6 15Apr, 21.7h; 3 May2.6h.

20090514 21 10.91 -1320.5 20090623 223159 -0918.9
20090519 212294 -1241.6 2009 06 28 22 38.51 -09 07.8

e

g )

2

Lambda Tauri. An eclipsing binary whose brightness varies from magr
tude 3.4 to 3.9 in 3.9 days. Minimum lasts for 14 hours. UK observab

Comet 2008T2 (Cardinal) remains conveniently placed for viewingrgmmma this quarter: 17 Mag.1h; 21 May, 1.0h; 24 Mag3.8h.

until early May before it reaches perihelion at AR in June. Its likely . .
brightness is uncertain as it has been brightening quite slandywhilst nghSpOt S AprII'June 2009
initial estimates suggested it could reach 8th magnitude, the latest
vations suggest 10th magnitude at best. It is another case of keep
on the web page in case it suddenly brightens. Ephemeris:

Date RA Dec Date RA Dec
2009 04 14 0527.26 +3623.1 2009 0524 06 59.01 +1407.7
2009 04 19 0539.24 +3343.3 2009 0529 07 10.03 +11 10.9
2009 04 24 0551.05 +3101.7 2009 06 03 07 21.04 +08 11.8
2009 04 29 06 02.71 +2818.0 2009 06 08 07 32.07 +05 10.5
2009 05 04 06 14.22 +2532.3 2009 06 13 07 43.19 +02 07.0
2009 05 09 06 25.58 +2244.5 2009 06 18 07 54.44 -00 58.5
2009 05 14 06 36.81 +1954.5 2009 06 23 08 05.88 -04 06.0
2009 05 19 06 47.95 +17 02.2 2009 06 28 08 17.57 -07 15.2

e

i%ﬁ{pr Mars and Uranus ¥2° apart.

22 Apr Venus, Mars, Uranus and Moon gathering / (8)
Flora at opposition (mag. 9.8) / Lyrids, sometime
between 03h and 14h (very favourable, but in UK
daylight).

24 Apr Galilean satellites neatly arranged / (14) Irene at
opposition (mag. 8.9).

26 Apr Occultation of Merope (mag. 4.1) / Mercury at
greatest elongation E (20°).

2 May Venus greatest brilliance (mag. -4.5).

6 May Eta Aquarids (unfavourable and very difficult).

8 May (6) Hebe at opposition (mag. 9.9).

17 May Moon and Jupiter 2° apart.

18 May Mercury inferior conjunction.

23 May Ceres mid-way between Gamma and Delta Leonis.

6 Jun Venus at dichotomy (half-phase).

13 Jun Mercury greatest elongation W (24°).

16 Jun Possible June Lyrids (favourable for checking).

19 Jun Dwarf planet Ceres %2° north of Theta Leonis

23 Jun Dwarf planet Pluto at opposition.

26/27 Jun Possible June Bodtids, perhaps for several hours
around 08:30 (very favourable for checking, but
poorly-timed for the UK).

Jonathan Shanklin
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Aurora lan BrantinghamTrevona, GlenbarryBanf, AB45 2HJ.
aurora@popasto.com Website: wwubranters.feeseve.co.uk/

Comet Jonathan Shanklin 11City Road, Cambridge, CB1 1DP
comet@popastr.com Website: wwwast.cam.ac.uk/~jds/

Deep Sky Darren Bushnall, 270 Owton Manor Lane, Hartlepd@25 3RL.
deepsky@popasticom Website: homepage.ntlworld.com/dan.bushnall/

Lunar Peter Grego, 7 Parc-An-Bre Drive, [3ennis, $Austell, PL26 8AS.
lunar@popastn.com Website: wwwunarobserers.com

Meteor Alastair McBeath, 12A°riorsWalk, Morpeth, NE61 2RF
meteor@popasi.com

Occultation Jon Harper25 Highfield, Scarborougfy,012 4AN.
occultation@popastr.com

Planetary Michael Hezzlewood, 21 Ighten Road, BurnlBB12 0JF
planets@popastr.com

Solar Richard Bailey High Heaselands, Railway Hill, Barham, Canterb@y4 6LA.
solar@popasiv.com

Variable Sar David Scanlan, 8Withy Close, Romsgys0O51 7SA.

variablestar@popastr.com

Young Sargazers Chief Sargazer Emily Baldwin
chiefstagazer@popastr.com

The SPA section directors are happy to help members with all aspect
Many sections have their own printed leaflet

s of observing.
s and observing forms which can be

obtained by post or via the SP A website at www .pop astro.com. Please send your
astronomical observations (written notes, observational drawings or astrophotographs)

to the section directors. The SP A advisors are happy to answer questions about their
own astronomical specialties. Please remember to enclose a suit ably sized SAE when
corresponding with all directors and advisors.

SPA Advisory Services

Astronomy
GCSE

Tony Sizer 88 Cumberlandwvenue Welling, DA16 2PU.
gcse@popastr.com

Astro Imaging Nik Szymanek, 18@horndonAvenue West Horndon, Brentwood, CM13 3TP

astroimaging@popastr.comW\ebsite: wwuecdland.com

Cloud Watch Terry Holmes, 34 Sycamore Roddpton, DY4 9RN.
cloudwatch@popastc.com

Computing Graham Bowden-Peters, Newgrange, Rectory Rd, Little Ber@tlelghesterCO7 8SL.
computing@popasttcom

Instrument lan Morison, 4Arley Close, Macclesfield, SKIL8QP

instrument@popastr.com

Light Pollution
Liaison Officer

Dusko Novakovic, 43 Eastfield CresceYigrdley GobionTowcesterNN12 7TT
lightpollution@popast.com
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Showcase

A selection of astronomical images

Right: Wth Cygnus slowly becoming nicely placed in the sky for
both obsevation and imagingAnthonyAyiomamitis decided to
captue the Pelican emission nebula usingAR160 and SBIG
STF2000XM. The ara imaged is the Pelican Nebwlaieck,
which is characterized with tendrils. Thesulting image is
based on nearly 4.5 hours using double luminance layering.
Details available at wwperseus.gr/Ast-DSO-1C-5067.htm.
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