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FROM THE EDITOR…..
Well that’s another month over, and all I can
say is that this year is flying past.
As we all know, with summer on our door step,
observing is now going to get later and later so
enjoy the times you can get out there !!
I would like to thank those of you who have
given me some articles for this months
Skywatcher.

CfDS Contact Details
For more information and literature about the
BAA Campaign for Dark Skies, please do
not hesitate to contact us. You can contact
either the co-ordinator Bob Mizon via
post or email...

info

Well with that out of the way, I have not got
much else to report on, so enjoy the weather
and hope it holds out for those of you who are
not going aboard for a holiday.

dark-skies.org

The Coordinator, CfDS
Bob Mizon
38 The Vineries
Colehill
Wimborne
Dorset BH21 2PX

Clear skies to you all
Neil Ross
Editor
Neilross758@aol.com
Call this number if you would like to send it by
post…..07841130231

Forthcoming Meetings
June 2nd
Professor Carl Murray
“Saturn’s Rings:
The View From Cassini”
July 7th
Members Evening
Annual General Meeting

WE DON’T JUST TALK ASTRONOMY…….WE DO ASTRONOMY

June

50p

Peter Woolliams May 2005
Article for Guildford AS Skywatcher magazine
Hydrogen Alpha Solar Imaging….. on the cheap.
After Kevin Smith’s excellent talk on solar imaging I decided to give it a try myself, though of
course using slightly more modest equipment.
The sun shows a constantly varying face when looking at it in the light of hydrogen alpha emission.
**Do not try looking directly at the sun unless you know what you are doing, ask an expert if you are
in any doubt at all** The beauty with the sun in the light of hydrogen-alpha is that it is ever
changing, you still see sun spots, but you also get bright patches around sunspots, large dark
filaments and huge prominences around the edge of the disk where material is being thrown out into
space. Sometimes the view will change on the timescale of only a few minutes.
I have tried to sketch rough details of what I have seen as a record of some of the phenomena
mentioned above, but my drawing is not the best, so I wanted a better way to capture the stuff I was
trying to draw.
MY SKETCH!!
The equipment used is as follows, one Coronado PST
hydrogen alpha telescope, one dodgy old camera tripod
and one fairly elderly digital camera. The following article
describes how I managed to get a half-decent result from
them.
The simplest method of imaging through any telescope is
to point the camera down the eyepiece and push the
shutter, the advent of compact digital cameras with small
lenses and providing instant images has made this kind of
astro-imaging a breeze.

As my flat faces roughly south I tend to image the sun in the late morning. I point the scope
through an open window with the curtains nearly closed, allowing my eyes to get slightly
dark adapted. This method is likely to give slightly more turbulent seeing due to warm air
escaping through the window.
The more dark adapted your eyes, the more fine detail you will see through a PST. I have
fitted my PST with a sun shield, like the one you can buy from BCF, but mine is made of
cardboard. A shield is vital to shield the eyepiece for visual or photographic work.
The first thing to sort out is the focussing; setting the camera to focus on infinity is half the
solution. I found you cannot just look though the scope and focus it by eye and then take a
picture as your eye can actually give you a good view across a small range of slightly
different focus settings. To get the proper focal setting for the camera I zoom the camera in
fully (including the digital bit of zoom that digital cameras have) and put it black and white
mode, now I look at an area of detail on the sun and focus the PST while looking at the
camera screen. Black and white mode seems to make the changes clearer.

Being cheap the PST has a small ‘sweet spot’ in the middle of the field of view that gives the best
detail, when the sun is outside this the prominences and disk detail get fainter. As I have a dodgy
tripod and no tracking, keeping it in the centre can be hit and miss affair.
I have previously had problems with the exposure, but found that by setting the camera to overexpose
by ‘+2 stops’ (the most it allows) I can get an image that is not totally blank as it was previously.
Setting the camera to auto expose or spot meter doesn’t seem to make much difference; you just have
to make sure that the images show disk detail, if not then you need to keep fiddling.
My advice when taking the pictures is to move the camera around to make sure the solar disk is evenly
illuminated (the sun must be accurately centred in the PST field of view as well) and then to just take
lots of shots. Check them on-camera by zooming in on a bit of detail and then making changes to the
focus if necessary. The image scale will depend on the exact zoom setting you use and the image
orientation depends on the time of day and the way up I hold the camera, so making a movie of images
will be non-trivial.
Once downloaded the shots can be compared in detail with the fuzzy or badly illuminated ones.
Once you have a shot that seems to be focussed and show some of the disk and prominence detail you
need to process it to enhance the details. The following gives instructions of the image processing with
reference to the commonly used Adobe Photoshop, though the functions used are common to most
image processing packages.
The images that my camera produces have a chequer pattern in them from the onboard jpeg
compression (unavoidable), so the first step is to apply a Gaussian blur to remove this. Then to regain
the detail I apply an unsharp mask to the image.
The next stage of processing I picked up from a recent issue of Sky&Telescope magazine. I look at the
three colour channels (red, blue and green) of the image and apply separate corrections to each (Double
click to select each channel image on its own). The red channel contains the prominences with the
solar disk overexposed, the green has the disk detail and the blue channel is blank.
As my flat faces roughly south I tend to image the sun in the late morning. I point the scope through
an open window with the curtains nearly closed, allowing my eyes to get slightly dark adapted. This
method is likely to give slightly more turbulent seeing due to warm air escaping through the window.
The more dark adapted your eyes, the more fine detail you will see through a PST. I have fitted my
PST with a sun shield, like the one you can buy from BCF, but mine is made of cardboard. A shield is
vital to shield the eyepiece for visual or photographic work.
The first thing to sort out is the focussing; setting the camera to focus on infinity is half the solution. I
found you cannot just look though the scope and focus it by eye and then take a picture as your eye
can actually give you a good view across a small range of slightly different focus settings. To get the
proper focal setting for the camera I zoom the camera in fully (including the digital bit of zoom that
digital cameras have) and put it black and white mode, now I look at an area of detail on the sun and
focus the PST while looking at the camera screen. Black and white mode seems to make the changes
clearer.
Being cheap the PST has a small ‘sweet spot’ in the middle of the field of view that gives the best
detail, when the sun is outside this the prominences and disk detail get fainter. As I have a dodgy
tripod and no tracking, keeping it in the centre can be hit and miss affair.
I have previously had problems with the exposure, but found that by setting the camera to overexpose
by ‘+2 stops’ (the most it allows) I can get an image that is not totally blank as it was previously.
Setting the camera to auto expose or spot meter doesn’t seem to make much difference; you just have
to make sure that the images show disk detail, if not then you need to keep fiddling.
My advice when taking the pictures is to move the camera around to make sure the solar disk is
evenly illuminated (the sun must be accurately centred in the PST field of view as well) and then to
just take lots of shots.

Check them on-camera by zooming in on a bit of detail and then making changes to the focus if
necessary. The image scale will depend on the exact zoom setting you use and the image orientation
depends on the time of day and the way up I hold the camera, so making a movie of images will be
non-trivial.
Once downloaded the shots can be compared in detail with the fuzzy or badly illuminated ones.
Once you have a shot that seems to be focussed and show some of the disk and prominence detail you
need to process it to enhance the details. The following gives instructions of the image processing with
reference to the commonly used Adobe Photoshop, though the functions used are common to most
image processing packages.
The images that my camera produces have a chequer pattern in them from the onboard jpeg
compression (unavoidable), so the first step is to apply a Gaussian blur to remove this. Then to regain
the detail I apply an unsharp mask to the image.
The next stage of processing I picked up from a recent issue of Sky&Telescope magazine. I look at the
three colour channels (red, blue and green) of the image and apply separate corrections to each (Double
click to select each channel image on its own). The red channel contains the prominences with the
solar disk overexposed, the green has the disk detail and the blue channel is blank.
First I do a histogram stretch (Image>Adjust>Levels) on the red channel, the aim is to remove the red
haze round the edge of the solar disk but keeping the detail in any prominences, you must ensure the
disk stays a flat even colour. Next process the green channel, I start by applying more sharpening,
though not too much or you get an artificial ‘grain’ pattern coming in. My advice then is to play with the
green image with contrast/brightness/histogram and just about any other function that you find brings
out the detail. When you view the image with the channels merged back together I hope you’ll be
pleased with the results. You’ll probably find (like I have) that images on different days that get
processed slightly differently have a slightly different overall colour….. well that’s art. In reality the
image is a flat monochromatic red colour.
I hope you’ll agree that the final result is not bad considering the equipment use to acquire it. Kevin
does do better pictures, but I would like to think that mine show
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COLOUR CHANNELS (RED, GREEN,BLUE)

Place your Planets please

So do you think, given the symbols of the nine planets below, that you
can complete the 9x9 square so that each row and column and each
smaller 3x3 square contains just 1 of each planet?
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BOOKS
The Mariner 6 and 7 pictures of mars
The Backyard Astronomers Guide
Surface of the moon: Its structure and origin
Government Support for Beagle 2.
Frozen star, of Pulsars, black holes and the fate of stars
Observing the Universe (A new Scientist Guide)
100 billion suns, the birth, life and death of the stars
Skywatching
The Universe
Larousse Encyclopedia of Astronomy
The Modern Universe
1973 Year Book of Astronomy
1975 Year Book of Astronomy
1976 Year Book of Astronomy
1979 Year Book of Astronomy
1980 Year Book of Astronomy
1982 Year Book of Astronomy
1983 Year Book of Astronomy
1984 Year Book of Astronomy
1985 Year Book of Astronomy
1986 Year Book of Astronomy
1987 Year Book of Astronomy
1988 Year Book of Astronomy
1990 Year Book of Astronomy
1991 Year Book of Astronomy
1992 Year Book of Astronomy
1994 Year Book of Astronomy
1995 Year Book of Astronomy
1996 Year Book of Astronomy
1997 Year Book of Astronomy
A textbook of Astronomy, Facts and feats
Earth Satellite, The new satellite projects explained
Moon Flight atlas
Travellers in Space and time
1989 Year Book of Astronomy
Guide to Astronomy
Analysis of Apollo 10 photography and visual observations
ATLAS of surveyor 5 Television data
Guide to Lunar Orbiter Photographs
The Moon as viewed by lunar orbiter
Answer book of astronomy
Lonely Hearts of the Universe
Concise Encyclopedia of Astronomy
ITALY in Space before and after SIRIO
Moon, Mars and Venus. A concise guide in colour
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Collins
Dickinson & Dyer
V.A.
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Moore
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Moore
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Moore
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Moore
Patrick
Moore
Patrick
Moore
Patrick
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James
Muirden
NASA
NASA
NASA
NASA
Iain
Nicholson
Dennis
Overbye
A. and H.
Wigert & Zimmermann

Messier Objects: A Beginner's Guide
Turn Left at Orion: 100 objects to see in a small telescope
Caldwell Card
Messier Card
Astronomy Encyclopedia
Moonwatch
Webb Society Deep-Sky Observer's Handbook - Star Atlas (#1)
Webb Society Deep-Sky Observer's Handbook - Star Atlas (#2)
Philips Planisphere 10” Lat 51.5º North

Kathy & Sue
Machin & Wheatley
Guy & Dan
Consolmagno & Davis
Sky & Telescope Sky & Telescope
Sky & Telescope Sky & Telescope
Gen: Patrick Moore

Observatrional Astronomy: A Plan for the Beginner
Exploring Mars: An Astronomy Now Guide
Just Six Numbers: The Deep Forces that Shape the Universe
The Edge of Infinity: Supermassive Black Holes in the Universe

SJ
Neil
Martin
Fulvio

1971
1961
Nov 04
1984
1984
1983
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1984
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Webb Society
Webb Society
Springer Verlag
Lubbock
English
Rees
Melia

Astronomical League of USA
1997
2000 3rd ed
Cambridge UP
Sky & Telescope
2001
Sky & Telescope
2003
Phillip's
2002
Phillip's
2003
Webb Society
2002
Webb Society
2002

6 Feb 2004
6 Feb 2004
6 Feb 2004
6 Feb 2004
6 Feb 2004
6 Feb 2004
6 Feb 2004
6 Feb 2004

Fed of Astro Soc
1987 rev 2001 4 Feb 2005
Pole Star Publications 2004
4 Feb 2005
Phoenix
2004
11 Feb 2005
Cambridge UP
2003
11 Feb 2005

If interested in any of the above books please speak to David Reynolds

£5.00
£15.00
£3.00
£3.00
£30.00
£12.99
£15.00
£15.00

£2.20
£8.99
£5.59
£13.29

Lunar dark spots point to upheaval in planetary
orbits
SOUTHWEST RESEARCH INSTITUTE NEWS RELEASE
Posted: May 25, 2005

People of every culture have been fascinated by the dark "spots" on the Moon, which seem to compose
the figure of a rabbit, frogs or the face of a clown. With the Apollo missions, scientists found that these
features are actually huge impact basins that were flooded with now-solidified lava. One surprise was
that these basins formed relatively late in the history of the early solar system -- approximately 700
million years after the formation of the Earth and Moon. Many scientists now believe that these lunar
impact basins bear witness to a huge spike in the bombardment rate of the planets -- called the late
heavy bombardment (LHB). The cause of such an intense bombardment, however, is considered by
many to be one of the best-preserved mysteries of solar system history.
In a series of three papers published in this week's issue of the journal Nature, an international team of
planetary scientists, Rodney Gomes (National Observatory of Brazil), Harold Levison (Southwest
Research Institute, United States), Alessandro Morbidelli (Observatoire de la Cote d'Azur, France) and
Kleomenis Tsiganis (OCA and University of Thessaloniki, Greece) -- brought together by a visitor
program hosted at the Observatoire de la Cote d'Azur in Nice -- proposed a model that not only
naturally solves the mystery of the origin of the LHB, but also explains many of the observed
characteristics of the outer planetary system.
This new model envisions that the four giant planets, Jupiter, Saturn, Uranus and Neptune, formed in a
very compact orbital configuration, which was surrounded by a disk of small objects made of ice and
rock (known as "planetesimals"). Numerical simulations by the Nice team shows that some of these
planetesimals slowly leaked out of the disk due to the gravitational effects of the planets. The planets
scattered these smaller objects throughout the solar system, sometimes outward and sometimes inward.
"As Isaac Newton taught us, for every action there is an equal and opposite reaction," says Tsiganis. "If
a planet throws a planetesimal out of the solar system, the planet moves toward the Sun, just a tiny bit,
in compensation. If, on the other hand, the planet scatters the planetesimal inward, the planet jumps
slightly farther from the Sun."
Numerical simulations show that, on average, Jupiter moved inward while the other giant planets moved
outward.
Initially, this was a very slow process, taking millions of years for the planets to move a small amount.
Then, according to this new model, after 700 million years, the situation suddenly changed. At that
time, Saturn migrated through the point where its orbital period was exactly twice that of Jupiter's. This
special orbital configuration caused Jupiter's and Saturn's orbits to suddenly become more elliptical.
"This caused the orbits of Uranus and Neptune to go nuts," says Gomes. "Their orbits became very
eccentric and they started to gravitationally scatter off each other -- and Saturn too."
The Nice team argues that this evolution of Uranus' and Neptune's orbits caused the LHB on the Moon.
Their computer simulations show that these planets very quickly penetrated the planetesimal disk,
scattering objects throughout the planetary system. Many of these objects entered the inner solar system
where they peppered the Earth and Moon with impacts. In addition, the whole process destabilized the
orbits of asteroids, which then would have also contributed to the LHB. Finally, the gravitational effects
of the planetesimal disk caused Uranus and Neptune to evolve onto their current orbits.
"It's very convincing," says Levison. "We have made several dozen simulations of this process, and
statistically the planets ended up on orbits very similar to the ones that we see, with the correct
separations, eccentricities and inclinations. So, in addition to the LHB, we can also explain the orbits of
the giant planets. No other model has ever accomplished either thing before."

However, there was one more hurdle to overcome. The solar system currently contains a population of
asteroids that follow essentially the same orbit as Jupiter, but lead or trail that planet by an angular
distance of roughly 60 degrees. Computer simulations show that these bodies, known as the "Trojan
asteroids," would have been lost as the giant planets' orbits changed.
"We sat around for months worrying about this problem, which seemed to invalidate our model," says
Morbidelli, "until we realized that if a bird can escape from an open cage, another one can come and nest
in it."
The Nice team found that some of the very objects that were driving the planetary evolution, and which
caused the LHB, would also have been captured into Trojan asteroid orbits. In the simulations, the
trapped Trojans turned out to reproduce the orbital distribution of the observed Trojans, which was
unexplained up to now. The total predicted mass of the trapped objects was also consistent with the
observed population.
Taken in total, the Nice team's new model naturally explains the orbits of the giant planets, the Trojan
asteroids and the LHB to unprecedented accuracy. "Our model explains so many things that we believe it
must be basically correct," says Mordibelli. "The structure of the outer solar system shows that the
planets probably went through a shake up well after the planet formation process ended."
SwRI is an independent, nonprofit, applied research and development organization based in San Antonio,
Texas, with more than 2,900 employees and an annual research volume of more than $399 million.

Astronomy Picture of the Day

2004 September 13

Explanation: What caused this ring of colors? At the time of this writing, MIT Physics Professor
Walter Lewin had yet to find someone who can give the correct explanation. Not students. Not
colleagues. Not APOD editors. He wonders how the astute readers of APOD will do. Can you match
wits with Professor Lewin? Lewin took the above picture in a construction area in Massachusetts on
June 20. Your answer should be able to explain the color sequence and the bright area in the center.
Shortly after he gives the explanation on December 7 during a lecture in his course
Vibrations and Waves at MIT, APOD will carry a link to it. A discussion page for this image will be
held in the APOD Forum on the Asterisk*. Additionally, Professor Lewin will answer appropriate email questions and guesses sent to asklewin@space.mit.edu
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Planets:
Mercury

Becomes more accessable form mid June, low just after sunset, varying between Mag
-1.0 to +0.0

Venus

Very low in evening twilight, in Taurus at Mag -3.8

Mars

Still a morning object, increasing in Magnitude from +0.3 to -0.1. Rising just after
midnight by end of month.

Jupiter

Nice evening object in Virgo, Mag fading from –2.1 to -1.9

Saturn

Still in Gemini but becoming difficult, setting about 1hr after the sun, at Mag +0.2

Uranus

Mag 5.8 in Aquarius, rising before midnight so visible in morning skies

Neptune

Mag 7.9 in Capricornus, another morning object

Highspots:
9th Tau Hurculids meteor shower, peak of 4 per hour, favourable Moon
10th Ophiucids meteor shower, peak of 5 per hour, favourable Moon
9th &10th Comet Maccholz at Mag 11 passes 0.5° from M94 (Mag 8.2) in Canes Venatici
16th Lyrids meteor shower, peak of 3 per hour, less favourable Moon
20th Jupiter at 21.17 to 22.31 there’s a double shadow transit provided by Europa’s and Io
20th Moon 3.5° from Antares
21st Summer Solstice
25th Saturn & Venus only 1° apart
26th Mercury & Saturn only 1.5° apart ) for both these you need a very good
27th Mercury & Venus only 4’ apart
) NW horizon
29th Mars only 1° South of Moon.

Comet
Comet 9P-Tempel is in Virgo at Mag 10.
(Target for NASA’s Deep Impact probe)
Diagram courtesy of Lee Macdonald

Sources:
FAS Astro Calendar 2004/2005, Astronomy Now (June), Sky at Night Magazine (June),

Deep Sky Objects – Summer Summary
Sources: Guide to the Constellations (Neil Bone), Deep -Sky Observer’s Year (Privett & Parsons

Constellation

Globular Cl.

Open Cluster
& Asterism

Nebula

Double
Star

Leo
Coma Berenices
Canes Venatici
Virgo
Bootes

M53,
NGC 5033
M3

Mel111

Alpha

Gamma
NGC5466

Serpens Ca uda
Scorpius
Sagittarius

Scutum
Hercules
Lyra
Aquila
Sagitta
Vulpecula

M65, M66, M95, M96, M105,
NGC3628
M64, M85, M88, M91, M98, M99,
M100
M51, M63, M94,M106
M49, M58, M59, M60, M61, M84,
M86, M87, M89, M90

Kappa, Pi,
Epsilon, Xi
Eta, Beta,
Sigma

Corona Borealis
Serpens Caput
Ophiucus

Galaxy

M5
M9, M14, M10,
M12, M14,
M19, M14,
M62, M107
M4, M80
M54, M55,
M69, M70,
M75
NGC6712
M13, M92,
NGC6229
M56

M16 Eagle
M6, M7

M16 Eagle

M18, M21,
M24, M25

M8-Lagoon,
M17-Swan,
M20-Trifid,

Theta
Alpha, Beta,
Nu

M11, M26

Stephenson 1
NGC6709

NGC6210
(PN)
M57 –Ring
(PN)
B142, B143

Zeta
Epsilon,
Zeta, Eta

M71

Cygnus

Comet Tempel 1

Cr399 –
Coathanger,
Stock 1
M29, M39

M27 –
Dumbell
(PN)
NGC6960-2
The Veil,
NGC7000 N.American,
NGC6826

Beta, Delta,
Omicron, 61

All data valid for local time 20:54:13, 01 Jun (UTC 20:54:13, 01 Jun)
Heliocentric Data

Geocentric Data
Right Ascension (J2000):

12h 56m 10.7s

Declination (J2000):

3° 0' 20"

Constellation:

Virgo

Magnitude:

9.6

Distance from Earth:

0.7595 AU

Light time:

379 seconds

Distance from Sun:

1.5418 AU

Perihelion:

1.5041 AU
(05-Jul-2005)

Aphelion:

4.73 AU

Period:

5.5 years

Eccentricity:

0.517760

Inclination to ecliptic:

10.536°

Longitude of ascending node:

68.975°

Argument of perihelion:

178.913°

