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ALMANAC
All times U.T. add one hour for B.S.T.

April / May
LUNAR o 'Y'ay
April Date  Time Rise Set 2, 11 Mars 4° S. of moon
First Quarter 8 1201 09.21 0248 4. 10 Saturn 4° S. of moon
Full Moon 13 1640  19.02 0456 4., 1B Jupiter at opposition
Last Quarter 21 0328 0244  10.20 120 13 Jupiter 5°N. of moon
New moon 2% 19.44 04.15 19.21 18‘d 20 Mercury in superior conjun(;tlon
May 22" 13 Neptune at stationary point
First Quarter 3 05.13 10.46 02.11
Full Moon 13" 06.51 20.43 03.43 Minima of Algol
Last Quarter 26 09.21 01.31 11.06 April 28"  04.00 28 00.48 3% 21.36
New moon 2% 05.26 03.20 21.15 May Unfavourable
EARTH
April Sunrise Sunset
5 05.27 18.40 Lunar Occultation’s
13" 05.09 18.53 Times as at Old W.A.S. Observatory
2%;‘ 04.52 19.07 Date U.T. S.A.0.No Mag Phase
2 04.40 19.17 April h. m. s.
May 11" 00.25.44 118891 7.9 Diss
5" 04.25 19.30 12" 00.03.17 038635 8.4 Diss
13" 04.12 19.42 30" 20.05.42 76998 6.9 Diss
23: 04.02 19.53 May
2 03.54 20.02 2" 21.07.31 79127 8.8 Diss
PLANETS (As at April 27™) 2n 21.08.17 79109 9.0 Diss
Constellation Rises Sets Mag. 2 21.42.16 79141 5.6 Diss
Mercury Pisces 0421 17.09  -0.3 2 22.06.48 79146 9.4 Diss
Unfavourable 2 22.28.03 79164 8.2 Diss
Venus Aquarius 03.32 1504  -4.1 3¢ 20.43.20 79905 9.4 Diss
Morning object in the south east 3¢ 20.53.34 79910 8.2 Diss
Mars Gemini 0752 0039  +15 3¢ 2200.14 79926 8.8 Diss
Evening object in the south west 4" 22.22.51 80537 8.7 Diss
Jupiter Libra 19.43 0520  -25 5 22.02.50 98744 8.8 Diss
Morning object visible most of night 6" 21.28.25 99146 7.8 Diss
Saturn Cancer 1021 0200  +0.3 g" 21.05.20 119100 6.4 Diss
Evening object in the south west o 23.59.26 138897 6.9 Diss
Uranus Aquarius 03.14 14.10 +5.9 10" 21.43.50 157869 6.8 Diss
Unfavourable 29" 20.42.37 78740 8.4 Diss
Neptune Capricornus 02.24 11.56 +7.9
Unfavourable
Pluto Serpens cauda  22.41  08.09  +13.9 he list above is a selection of about 26 % of tloeem
Have you seen it yet? easily observed evening events, there are lots imore
Dav  Hour PHENO%;T‘A the wee small hours for the insomniacs amongst us
15" 13 Jupiter 5° N. of moon
24" 14 Venus 0°.4 N. of moon Dave Wells
26" 05 Mercury 4° S. of moon



Editors Note

he correctissue of Was News this month for you to

feast your eyes on and as always literally bulgil
pictures, reports and other astronomical treats/dor
delectation!

Reports

Eclipse - March 29" 2006

Brian Halls

Baileys Beac

March Lecture Reviewed Report by Richard Godley

Orbital Oddities — Strange Goings-on with 3 or
More Bodies

James Fradgley (Wessex Astronomical Society)

ames began by outlining the scope of his talk
:Lagrange Points, Roche Limits, Rings, Stranget®rbi
Resonances and Roche Lobes.

The starting point was 1772, when Joseph Lagrangew
an essay describing special cases of the so-&lteatdy
problem. It was already known that one body onnts

is gravitationally stable and two bodies orbitimgund a
common centre of gravity could be described through
analysis. However, three bodies invariably leaals t
chaos, in the long term at least. Lagrange intérnde
examine which situations are analytically solubliéhw
three bodies.

Lagrange identified 5 points, L1 to L5 (Euler had
previously identified L1, L2 and L3). These poiai®
also called ‘libration points’, ‘Lagrangian pointsi ‘L
points’.

L1, L2 and L3 are on the line connecting the Swhtae
Earth. L1 is about 1.5M km inside Earth orbit amthe
point of gravitational equipotential between ther @nd
the Earth, L2 is the same distance away but ouEsdith
orbit and L3 is on the other side of the Sun, aenddkm
outside Earth orbit.

At L1 a body’s orbital speed, which would norméky
faster than that of the Earth, is actually the sas¢he
Earth’s because the gravitational attraction of3ha is
reduced by the gravitational attraction of the Eatitside
it. At L2 the combined pull of Sun and Earth aleeults
in a solar orbit equal to that of the Earth. A bad\.3
would have an orbital period equal to the Eartbés and
its location on the far side of the Sun is favoubsd
science fiction writers for hidden planets, bus thdint is
too unstable for a planet to exist there.

Points L4 and L5 form an equilateral triangle betwéhe
Sun and the Earth in the plane of the Earth’s @bit
were deduced by Lagrange on the basis of a cirEaldh
orbit. The findings still work for elliptical orts.

At this point James showed a diagram of the 5 Ingoi
with their gravitational potentials. L1, L2 and b8 at
‘saddle’ points being stable in one direction basgtable
at right angles.

L4 and L5 are potential maxima and should be uihstab
because anything at those points would “roll dothe t
hill”.  In fact they are stable provided that thass ratio
of the two large masses is greater than 24.96atdéllge
at L4 or L5 should drift off station, but as it gois up as
it goes down the potential gradient the gravitatidorces
of the two large masses pull it sideways, resuliing
stable kidney-bean shaped orbit round the L4 orTlie
Earth-Moon system and the Sun plus any planeffigstis
the factor of 24.96 rule.

James now outlined uses that have been, or could be
made of the L points.

L1 SOHO (Solar and Heliospheric Observatory)
orbits around the L1 point at a distance of between
100,000 and 200,000 Km.

L2 WMAP (Wilkinson Microwave Anisotropy
Probe) and, when launched, the James Webb next
generation telescope. For the Earth Moon systernlt&



point (lunar equivalent of L2) could be used for a
communications satellite for the far side of thedvio

L3 This would be too unstable for anything long-
lasting. Perhaps an invasion force could use sydird
to hide before launching its attack.

L4, L5 Space colonies or manufacturing facilities
(“Home, home on Lagrange”)

At this point James demonstrated the behaviouodigs
located at the various Lagrange points to illustiahat
would happen in each case over a period of tineepithit

of each body being shown by coloured trails on the
screen. James also showed how Lagrange pointsecan
used for fuel-efficient travel across the solatays

Now James moved on to Roche Limits, which were
defined by E.R. Roche in 1850 and relate to the svay
body is broken up due to gravity when close to aemo
massive body. A satellite close to, but just alésthe
Roche Limit would be distorted (elongated) by the
gravitational pull of the larger body. On the Rotlimit
itself the satellite would break up, unable to ledh
together by its own gravity. Over time the satel
material would be spread out to form a ring arotied
larger body.

The density of a body is the determining factonibiere
the limit is and so Earth, Jupiter and Saturn aleh
different Roche Limits. In the case of Jupiter @amet
Shoemaker-Levy passed well within the Roche Limit i
July 1992 causing it to break up into several geaad
crash into Jupiter on its next pass in July 199&dturn’s
case the ring systems are within the Roche Limitept
for the G and extended E-ring.

James now moved on to the subject of the formatfon
rings and fundamental rules that govern this. Taicav
collisions particles must move in nearly circulabits
and must all be in the planet’s equatorial plaikdng
systems are not stable and are relatively shaetliv
because even when the above conditions are menakkte
gravitational effects still lead to collisions wittithe ring
system.

James showed photographs of the rings. The famous
Cassini division is in 2:1 resonance with the didgel
Mimas, i.e. the time taken for one orbit of Satimn
Mimas is equal to that taken by the Cassini dividio
orbit twice. A particle is less disrupted by arestbbject

that it is in resonance with.

James touched on Shepherd Moons, which he explained
are badly named, because they are more like haovers

3

They pull faster particles back into the ring andl p
slower ones forward, thus ensuring low orbital
eccentricity.

James showed a photograph of Saturn’s narrow E-ring
which has two Shepherd Moons, Prometheus on the
outside and Pandora on the inside. Also shown there
Encke Gap with the Moon Pan inside it, and the &eel
Gap with the Moon Daphnis. Similarly Uranus’s epsil
Ring has Ophelia and Cordelia acting as Shephemh&lo
for it.

James now talked about some of the unusual oHats t
can occur and demonstrated how they work. A Horsesh
Orbit occurs where an asteroid is in an orbit joside
Earth’s orbit. As it catches us up, the Earth’vigygpulls

it into a higher energy orbit, outside the Eartirlsit. As

a result the asteroid then falls back until thaleatches

it up, at which point it is pulled back to its arigl orbit
and speeds ahead, eventually catching us agasoand
The Earth actually does have a horseshoe orbitriman
asteroid called Cruithne, which is in 1:1 resonanith
Earth. Another ‘moon’ of the Earth, the recently
discovered asteroid 2002 AA29 has a spiral horsesho
orbit.

Two of Saturn’s Moons, Epimetheus and Janus, are co
orbital and the gravitational effect they have acheother
leads them to swap orbits continually. Sometimes
Epimetheus is the inner one, sometimes the outaod
vice versa.

James also gave a brief mention to Klemperer Resett
These require an even number of bodies, arrangad in
circle so that each body is opposite one of idahtiass.
Whether equally spaced or not, and with or withaut
central body, this is a stable configuration. Hegreany
outside gravitational influence can cause gre¢dinility.

The next area James covered was resonances, which a
common in the Solar System. When two objectsmetur
the same relative positions regularly they are “in
resonance”. There are many resonances with Jupiter
existence that create gaps in the Asteroids, knasn
Kirkwood Gaps after Daniel Kirkwood, who first noeid

them in 1886.

An example of a non-resonant case is the effedt tha
Jupiter has on the orbit of Ceres, which move&fdban

it would if Jupiter did not exist and also has areno
eccentric orbit as a result. Because Ceres igmat
resonant orbit the distorting effects of Jupitengioly
cancel out and Ceres is in a fairly stable orl@dn the
other hand with a resonant orbit the effects oetuhe
same part of each orbit.



There are some resonances that are stable inclonding
satellites in the solar system. The three 3 iGaiean
satellites - lo, Europa and Ganymede - are an ebeanfip
this. Although the orbital resonances are not exact
multiples, which will become unstable, they ostéla
around the 1:2:4 ratios. Ultimately, the effecttttigey
have on each other, plus tidal effects from Jupésult in
multiple resonances and, while exact resonances are
unstable, libration about an exact resonance catabée.
The moons of Saturn and Uranus show similar
resonances.

Amongst planets there are a number of resonances.
Jupiter and Saturn are almost 2:5, Saturn and Wrareu

1:3, Uranus and Neptune are 1:2 and Neptune artd Plu
are exactly 2:3.

Bode’s Law (1778) attempted to predict the spacfrige
planets in the Solar System. It appears to workamably
well in the context of some of the resonances and
associated libration, but falls down with Neptuwaijch

is at 30.1 AU, but should be at 38.8 AU accordiag t
Bode’s Law.

A look at resonances between orbits and rotaticioge
shows Mercury having a 3:2 resonance between jts da
and its year. There is a 3:2 resonance betweens/enu
rotation and Earth’s orbit.

The Earth and Moon could theoretically reach a {poin
where both keep the same face to the other. Feitdhi
happen the Moon would have to be half as far awap f
Earth as at present. The resultant decline intittad
effect would make this approximately equal withgb&ar
effect. If the solar effect became dominant thetlEar
would slow down, the Moon’s movement would become
retrograde and it would crash back onto the Earth.
However, the Sun will have become a red giant and
expanded to Earth orbit long before the Moon witlLis.

The final aspect of James’ talk was Roche Lobeg;hwh
are lines of gravitational equipotential betweerp tw
bodies, stars in most cases. The further you moxe o
from the centre of the star the more the surfaceres
distorted until eventually a critical point is réad where

the two surfaces become cusped, forming Roche Lobes

This makes Roche Lobes an important factor in lyinar
star systems at the red giant stage. Previouslywbe
stars will merely have been rotating about theimgmn
centre of gravity. Later, as the larger star becaeed
giant and fills its Roche lobe, mass is transfetoethe
secondary.

The first star gradually becomes a white dwarf |avtiie
secondary gains mass and it becomes red giamwt n
fills its Roche lobe and the process of transfgrnmass
back to the primary begins. James concluded bytipgin

out that the exact location of the overflow betwées

two stars is the point of gravitational equipotahti
between them, which, as James had stated at the
beginning of his extremely informative talk, is thé&
point.

Solar Section Report - February and March, 2006

Section director, Brian Halls

ebruary began in much the way previous month ended
— a spotless Sun.

This remained very much the way the Sun appeared
during the first week of the month — the first goou
appearing on the"8

Generally spots were small and short lived; onralvers
of days, the visible face of the Sun was devoidpmfts
completely.

Reports were received for 14 days; Graham Boots (14
days).

MDF =0.5 (R =5.71)

This situation carried on into March — small, sHwe:d
spots, and spotless days — which summed up verjp muc
most of the month. At the close of March, the sind
quality of groups increased into April.

Graham observed the Sun on 20 days:

MDF = 0.45 (R = 5.75)

solar_section@was.org.uk



Articles

Recording your observations — Part 4

Ed Sampson
Basic CCD and modified webcams

his is the final part of my attempts to get members
record observations using simplistic to advanced
techniques. The last article explores in a simiplisty
the more advanced aspect of Deep space imaging.

What do you need?

A telescope with the ability to track in both axis
A VERY stable mount with drive correction

A laptop or PC

A modified webcam or entry level CCD

A focal reducer

How does it work?

Firstly you need a mount that is very accurategynald to

the pole; the mount has to have motors in both axis

the ability to correct the axis with a handset. Yieed an
entry level camera with a light sensitive chip (OGat

can expose from 100ths of a second to up to an ¢wour
more. (These include modified webcams, SAC cameras,
Atiks and Meads DSiIs). Finally as the chips arellsypa

will need a reducer to increase the field size when
capturing a target.

Do | need an equatorial mount?

No, a lot of modern go to scopes have Alt AZ mounts
Though these are very stable the mounts are rietidor
long exposure imaging. The problem is somethinigdal
field rotation. The trick to get around this is doof
45second or less shots stacked. So here is howita.d

My first DSO M57 Captured on Alt Az mount witt
stacked 15 sec exposures on a Meade

The same target take just 6 months later with trae
techniqueand a bit more practice

Stage 1 Capturing

Firstly you will need to locate your target Letsase its

M57 the ‘Ring ‘nebula.

You will need to put your camera a focal reducethim

telescope. Select a bright star and bring up tlagémn

your PC. You will need to focus the bright stariso
appears pin sharp on the screen.

Once focused, Lock your telescopes focuser andcepl
the CCD with an eyepiece. Many CCDs include patfoca
rings; this is a collar you can attach to your ege@so it
slots in at the same focus as the camera. Thestegxis

to locate M57 and center it. Once centred replaee t
eyepiece with the CCD and bring up the target erPG.

You may need to adjust your drive correctors taerghe
image, when centered you need to take some tets. sho
Test shooting is selecting just how long each shotild

be with out over or under exposing the image.imdase
only | find 12-30 seconds may be fine.

Finally try to capture about 20-50 images of thgea
Save in .jpg, .bmp, .Fits or .Raw

Stage 2 processing

The reason we need several images is that we aek st
them. Stacking will reduce noise and bring out more
details. The more images you capture the cleareer th
picture.

As discussed last month a popular free programmego
is registax. This will also stack the file typesntiened
above.



One more thing...

LOTS of patience and LOTS of perseverance
Providing you have a decent mount this type of iimgg
should cost between £150-350

A focal reducer could cost from £25 (Atik) to £150
(Meade)

That's it once you master this technique you ehiearea
of advanced CCD. This is a complicated and expensiv
area but well worth the effort.

This concludes my series on recording observations.

M82 captured on an Alt Az mount 330 sec exposures Meade DSlc If you requ|re any further advice or would likehiear a
highly detailed lecture on the subject just contaeton
StarmanOl@btinternet.corh am always pleased to
receive your images in any format based on anyef t
articles | have written.

Stage 3 Enhancement
With your final stacked image all you need to doed
an image processing programme like Photoshop or

Paintshop pro and use a variety of tools to geb#se of Astro Anniversaries
your image.
Brian Halls
| wish | could give a better description of thiage but
each shot is different and it requires a bit otfice. pril 12: 1817 - Charles Messier dies: 1961 — first
manned spaceflight, Yuri Gagarin, USSR: 1981 —
Is there a more simplistic method? first spaceflight of reusable spacecr&fglumbia USA.
Yes there is, the chaps at Meade have producedta Mu
tasking imager called a DSI Aprll 18: 1955 — Albert Einstein dies.
You still need a PC but instead of capturing edut the April 24: 1967 — Soyuz 1, USSR, crashes, killing
DSI will stack and process the image while you \watt cosmonaut, Viadimir Komarov: 1990 - Hubble
will save it in any format you choose and verydittork Telescope launched into orbit Byscoveryorbiter.
has to be done to the final image. It will everetalit AZ
mounts field rotation into account when capturihg t April 25: 1774 - Death of Anders Celsius, Swedish
image. astronomer who devised the centigrade temperature

scale: 1983 - Pioneer 10 passes the orbit of Pluto.
May 5: 1961 — Alan B Shepard, USA, becomes first

American in space after a 15 minute sub-orbitgh“ho
into space.

Messier Objects - Continued

Janet Young

he Messier Objects are so called because they were a list

of fuzzy objects in the night sky compiled by Charles
Messier (1730-1817) a French comet hunter. While hunting
for comets he kept finding these faint and fuzzy objects, so
decided to compile a catalogue of them to avoid them being
mistaken for comets. He listed them as M or Messier

As good as it gets M51 taken with Meade DSIc followed by a number. Charles Messier did discover several
using all the techniques described in the article comets, but it is for the Messier catalogue he is best
remembered.



M45 WAS Ad

Constellation: Taurus
RA 03h 43m Sussex Astronomy Centre
Dec +23.58

Distance: 400 light years
Type: Cluster

NGC -

or all your astronomy needs
Meade, Celestron, SkyWatcher, Tal Telescopes
Large range of accessories, software, books etc

. . . 16 Mulberry Lane
Also known as the seven sisters, this clustegisoal test Goring by syea

to see how dark the observers sky by noting howyroén Worthing, West Sussex.

the group can be viewed naked eye. Most commoisgy it Telephon'e 01903-247317

between five and six. Several of the stars are@sunded Email worthingastronomy@tiscali.co.uk

by hot blue gas which shows up well in photographs, Web Site www.sussex-astronomy-centre.co.uk
can be seen with optical aid if the sky is botraclend Ask for Paul Farmer (Club Member)

dark enough.

M46 WAS News News
Constellation: Puppis

RA 07h 39m Mars Reconnaissance Orbiter takes test images
Dec -14.42

Distance: 5,400 light years
Type: Galactic Star Cluster NASA News Release

NGC 2437

he first test images of Mars from NASA's newest

spacecraft provide a tantalizing preview of what th
orbiter will reveal when its main science missi@gins
next fall.

Rich Open Cluster.

M47

Constellation: Puppis

RA 07h 34m

Dec -14.22

Distance: 1,600 light years
Type: Galactic Star Cluster
NGC 2422

For many years it was regarded as one of the ngiss
Messier objects being rediscovered in 1934 by Cdw
Thomas.

M48
Constellation: Hydra
RA 08h 11m

h ' \ i
Dec -5.38 This view shows the ground covered in the firsgenaf Mars taken by the High Resolu
Distance: 1.500 Iight years Imaging Sciece Experiment camera (HIRISE) on NASA's Mars Resiesance Orbite
. T Credit: NASA/JP-Caltech/University of Arizona Download larger imaegrsionhere
Type: Galactic Cluster

NGC 2548 Three cameras on NASA's Mars Reconnaissance Orbiter
were pointed at Mars at 11:36 p.m. EST, Thursdaiew

Another of the missing Messier objects. Rich cluste  the spacecraft collected 40 minutes of engineeist

compressed towards the centre. data. The three cameras are the High Resolutiogiiga
Science Experiment, Context Camera and Mars Color
Imager.

"These high resolution images of Mars are thrilliagd
unique given the early morning time-of-day. Theafin
orbit of Mars Reconnaissance Orbiter will be overi

in the mid-afternoon, like Mars Global Surveyor and



Mars Odyssey," said Alfred McEwen, of the Universit
Arizona, Tucson, the principal investigator for the
orbiter's High Resolution Imaging Science Experitnen
camera.

"These images provide the first opportunity to teshera
settings and the spacecraft's ability to pointdamera
with Mars filling the instruments' field of viewg$aid
Steve Saunders, the mission's program scientiBhaA
Headquarters. "The information learned will be used
prepare for the primary mission next fall." The mai
purpose of these images is to enable the camerattea
develop calibration and image-processing procedures
such as the precise corrections needed for colagimgy
and for high-resolution surface measurements ftenes
pairs of images.

To get desired groundspeeds and lighting conditions

the images, researchers programmed the cametasiio s
while the spacecraft was flying about 1,547 milesiore
above Mars, nine times the range planned for tinegoy
science mission. Even so, the highest resoluti@bofit

8 feet per pixel - an object 8 feet in diameter ldou
appear as a dot - is comparable to some of the best
resolution previously achieved from Mars orbit.

27,000 miles away from the planet to within abog4 2
miles of Mars' surface.

Mission operations teams at NASA's Jet Propulsion
Laboratory, Pasadena, Calif., and at Lockheed Marti
Space Systems, Denver, continue preparing for
aerobraking. That process will use about 550 carefu
dips into the atmosphere during the next seven imsont
to shrink the orbit to a near-circular shape lésst200
miles above the ground.

More than 25 gigabits of imaging data, enough to
nearly fill five CD-ROMs, were received through
NASA's Deep Space Network station at Canberra,
Australia, and sent to JPL. They were made availabl
the camera teams at the University of Arizona Lunar
and Planetary Laboratory and Malin Space Science
Systems, San Diego, Calif.

Additional processing has begun for release ofrothe
images from the test in coming days.

What's on the Box

Wednesday 12 April 2006

19.00 — 19.30 & 23.50 — 00.2Btysteries of Venus
dam Hart-Davis is at mission control in Germany as
the Venus Express spacecraft arrives on Venus. It's
mission is to work out how a planet that startetllie
the Earth has ended up with crushing air pressioeds
of sulphuric acid, and a runaway greenhouse efffetts
made it hot enough on the surface to melt zincldibis
be the fate of the Earth?

Friday 28™ April 2006

19.00 — 20.007 he Moon
Sean Pertwee recalls our fascination with the mdaoh

led up to Neil Armstrong's giant leap for mankimd i
1969, and the subsequent lack of interest whickddiae
cessation of lunar expeditions in 1972.

This view shows a futlesolution portion of the first image of Mars takenHIRISE. Thi
view covers an area about 4.5 by 2.1 kilometer§ . 1.3 miles) Credit: NASA/JPL-
Caltech/University of Arizona Download larger ingagersiomere

Further processing of the images during the nexkwe
or two is expected to combine narrow swaths into
broader views and show color in some portions.

The Mars Reconnaissance Orbiter has been flying in
elongated orbits around Mars since it entered onbit
March 10. Every 35 hours, it has swung from about



Diary
12th April Members Contributions
10th May Our Vital Moon - Robin Gorman
14th June Peculiar Stars & Lick Observatory

Visit in California - Dr Mike Dworetsky F.R.A.S.,

University College London
12th July Venus Express - Andrew Coates

13th September Sir Arthur Stanley Eddington Mark
Hurn

11th October AGM & Members Contributions

8th November
Bob Mizon

Campaign for Dark Skies — Update -

13th December TBA

All Meetings(bold) are held on the second Wednesday of every

month unless otherwise stated, at Heene Church Room
Worthing at 7.30 p.m. Meetings include the latastanomical
work, reports and, photographs by members. Forhduart
information find us on the Internetatvw.was.org.ubbr email:
chairman@was.org.uk
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