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Astronomy News
Some of the latest items of interest

Bright Supernova in NGC 2655

The second supernova discovery of 
the year is  visible at magnitude 13 
adjacent to the  Galaxy NGC 2655 
in Camelopardalis. It is a Type 1a 
supernova explosion  in a binary 
star system.

Imaging the Deep Sky
The first of a 2-part series 

from David Ratledge

BOLTON ASTRONOMICAL 
SOCIETY 

would like to welcome the following 
new members:

John Brannan

Stuart Edney and his son James

Christine Taylor

Shirley Holden

Paul Barnes and his son Jack

Crossword 
Number 4

And the solution to 
Crossword 3

All members are welcome to
suggest ideas for activities
and events. If any member
would like to give a talk on
an astronomical topic or if
any member would like to
write an article for the
newsletter then please do
not hesitate to let a member
of the committee know.
Please email articles etc to
the email address at the
bottom of the page –
remember that all articles
and material must be
original or copyright free.

Potentially habitable planets have 
been discovered by NASA's Kepler 
mission. Five of the planets 
discovered are near Earth ‘s size and 
lie in proximity to suns within the 
zone that would allow the existence 
of water on the surface of the 
planets. The stars corresponding to 
these planets are smaller and cooler 
than the Sun. Kepler also found a Sun 
like star (Kepler – 11) in Cygnus with 
six planets!



IMAGES FROM BAS MEMBERS

David Ratledge

Ross Wilkinson

David Ratledge

Spiral Galaxy, NGC 925
After a shocking run of weather, even by Lancashire standards, I was finally able to complete the imaging this 
galaxy in Triangulum on the 28th January. Despite being in the general direction of M31 and M33 this galaxy 
is not part of the local group and is in fact much further away at around 32 million light years. 

The wide angle image on the left was taken with a Sony Alpha  
DSLR and 18mm lens. It looks towards the south and is centred on 
the Constellation of Orion. On the left is the outline of the Meade 
12” optical tube assembly which carries the camera on a bracket. 
The three red dots are the screws on the end of the telescope 
tube picking up stray light. The mountain ridge at the bottom is 
part of the Sierra Cabrera chain in Southern Spain. It is visible 
because light has built up over the 5 minute long exposure. The 
mountains and trees are fuzzy because the earth has rotated to 
the left during the exposure whereas the telescope is locked to 
the stars!
The red triangle on the right is a projecting roof tile.

The image below is  a 5 minute exposure of the Andromeda Galaxy M31 using a Sony 
Alpha camera and 300mm zoom lens. The image was taken from Spain on 4th February. 
There were so many stars it took me a while to work out where to find M31!

Len Adam
Len Adam



David Ratledge

Ross Wilkinson

Rosette Nebula
Rosette Nebula taken on Christmas eve, 14x900sec at 1600 ISO with a Canon350D 

Modded and H-Alpha filter. 

Gerald Bramall

The Pleiades 
A single  5 minute exposure using a Sony Alpha DSLR with 300mm zoom lens  29th January 2011 from Spain

Len Adam



The best news about these methods is their cost – if you already have a telescope and a PC 
(ideally a laptop), then all you need to buy is a webcam and telescope adaptor - the software is 
free! 

Astro-Imaging
with

Digital Cameras
Part 2

Over the last decade, amateur 
astronomers have been experimenting 
with PC webcams, and have developed this 
art to such a state that their planetary 
images now rival the very best professional 
images (taken with much bigger 
telescopes) of a generation ago!
Ross Wilkinson looks at webcams for 
astronomy in this, the second part, of a 
three part article.

Fit telescope adaptor and IR filter Planetary imaging  with 8” SCT Saturn occultation, March 2007

First you must replace the webcam’s own lens with a telescope adaptor, and (since its CCD is sensitive to Infra-Red light), fit an IR-
blocking filter. Next, the telescope mount must be aligned well enough with the Earth’s rotation that it can hold the planet within 
the webcam’s field-of-view for a few minutes at a time. Then you’ll need a PC beside the camera to display the webcam’s output: 
this is used for focusing, framing and for capturing the images. Focusing can be tricky, since each manual adjustment of the focus 
knob will vibrate the telescope, causing the image to “jump” on the PC screen (or even jump out of the frame!) so an electronic 
focus-motor is a useful accessory. 
The magnification factor of the telescope optics onto the small webcam CCD is large, but if further magnification is needed, then a 
Barlow-lens may be used: there are even x3, x4 and x5 Barlows made especially for webcam imaging.
Once the planet is in focus, use software such as wxAstroCapture to collect an AVI stream of hundreds of short (e.g. 1/25 sec) 
images, which can then be stacked using programs such as Registax or IRIS to produce a single high-resolution image.
But aside from planetary (and lunar) imaging, a small band of enthusiasts have been investigating the innards of certain models of 
webcam, and have developed methods of adapting them to take the long exposures required for deep-sky imaging. These LX-
modifications allow a PC to control the webcam’s exposure (via signals from its LPT or COM ports) and to reduce the electronic noise 
generated in the CCD. After these LX-modifications, a single webcam can then be used for either planetary or deep-sky work. The 
Society now has two modified Philips SPC900 webcams which are available for loan to BAS Members.
These LX-webcams may be fitted into the eyepiece-socket of a small telescope, but their small detector does rather limit the field-
of-view. Alternatively, they can be used with a short telephoto lens (from an old SLR camera) to image the larger deep-sky objects.

These low-cost astro-imaging systems are capable of producing decent colour images of many deep-sky objects, even from 
Bolton’s light-polluted skies, but in the final part we’ll look at how the more expensive DSLR and specialist astro-imaging cameras 
can yield truly impressive images…



IMAGING THE DEEP SKY

Part 1 – Understanding Noise

Living in the Lancashire does make imaging deep-sky 
objects a challenge. Our incessant damp cloudy 
climate is legendary and coupled with light pollution, 
probably as bright as can be found anywhere on 
Earth, it does not make for easy imaging of faint 
fuzzies. Add to that some of the busiest flight paths 
directly overhead, then it is easy to see why it has 
been suggested as possibly the worst place on Earth 
for imaging. 
David Ratledge explains  what Noise actually is in 
this the first, of a two-part series.

Now the good news. With modern light pollution filters we can still produce excellent results - at least when the clouds 
clear - but of course we cannot match images from dark sites such as New Mexico and Arizona. Magazines love images 
taken at such locations but they bear no resemblance to what the rest of us have to suffer!  They are certainly a world 
apart from damp Bolton. So if you too live in cloudy suburbia then I hope the following offers some encouragement. 

There is a positive side to cloudy nights - we have plenty of time for processing our images. I use a combination of IRIS and 
Maxim for processing with final tweaks in Photoshop CS2. To remove light pollution, without diminishing the target object, 
takes much trial and error. IRIS scores here with several options but processing often comprises many nights work -
certainly always longer than the actual taking. The exception are images taken with an H-alpha filter, which is a superb 
light pollution reduction filter. It even permits imaging with strong Moonlight present - isn't it funny how it always seems 
to be clear at full Moon!

Great images are possible from Lancashire – it’s just more difficult than using a remote telescope in Arizona!

Signal to Noise - the key to great images 

Probably the most important factor in getting the best out of our telescope/camera is maximizing the “signal-to-noise” ratio, 
SNR. It is frequently thought, particularly by those new to digital imaging, that because they are so much more sensitive to light 
than film, then only short exposures are needed. However, whilst it is true that an exposure of just a few seconds will produce 
some results and reveal the target object, there is a world of difference between such an image and one that has maximized 
the SNR. The former will be heavily speckled and gritty, the latter smooth and with a wealth of subtle detail. The reason is of 
course that all important signal-to-noise ratio.



The signal part of SNR is the easiest to 
understand and is simply the number of 
photons of the target object recorded by 
the photosite or pixel. Noise is not quite as 
easy to grasp. Here something called 
“uncertainty” rears its head. Detecting 
photons has an inevitable randomness –
repeating the identical observation will not 
produce exactly the same numbers. This 
unpredictability, which can never be totally 
removed from a signal, is called noise. Note 
this subtle definition. An unwanted signal 
that can be removed is not noise. Dark 
current is therefore not noise but the 
random element embedded within it is! 

The same is true for light pollution – only the random element is the noise. The term noise is so mis-used with respect to digital 
cameras that its true definition is all but lost but we need to understand it correctly if we are to combat it. However, if we increase 
the signal, by whatever means such as a longer single exposure or multiple exposures, then the signal increases faster than the noise. 
We can fight back.

You don't have to understand the maths 
involved, just the consequences of each 
source of noise. So here is the simplified 
equation for SNR. (RIGHT)
The form I have chosen to represent the 
equation assumes that we have properly 
pre-processed our images i.e. we have 
calibrated them using multiple darks, 
biases and flat-fields. Ironically, these 
actually do add noise to the image but 
providing we take them diligently then 
we can ignore them here for simplicity. 
Now, the important bit, we can improve 
the SNR by increasing the nominator 
(top line) and/or by decreasing the 
terms in the denominator (bottom line). 
So we can now make some progress and 
identify the way ahead.



There has never been a better time to get started in astrophotography. The breadth and quality of 
equipment available to the budding astro-imager is at an all time high. But equipment on its own is not 
enough – what is needed is a fast-track to that all important experience and know-how. Ruben Kier’s new 
book goes a long way to adding that missing ingredient. He has also done it in a clever way by first serving 
up (his) 100 best imaging targets to whet the appetite of the imaging beginner. Then this is followed up, in 
part 2, by a step by step approach to the basics of astro-imaging. A great combination – the “wows” come 
first followed by the essential steps of how to go about achieving similar results.

The meat of the book is those 100 “best” targets. It is, of course, very much a subjective call as to which to include and which to 
exclude, but most experienced imagers would have come up with similar lists. Almost half of them are drawn from the Messier 
Catalogue and just over a further quarter from the Caldwell List, with the remainder made up of popular well-known objects. The 
targets are ordered by the actual date as to when they are on the meridian at 9:00pm (10:00pm in summer time). This neatly 
answers the beginner’s oft asked question – “What can I image tonight?” As the objects chosen only go as far south as 
declination  -25º, this is very much a book for the northern hemisphere based imager.

Every target object gets a 3 page spread. The first page starts with the object details followed by a paragraph each on Imaging 
and Processing. The former covers suggestions on framing, filters, type of telescope most suited and the exposures required. In 
the Processing paragraph, the various techniques the author recommends, such as DDP, deconvolution and both RGB & LRGB are 
well explained. Page 2 is the “wow” factor – the full-colour image of the object. These were taken, in the main, at the author’s
dark-site Hidden Lake Observatory. Here, 1500 feet up, he has at his disposal, on twin AstroPhysics GTO mounts, a 12-inch 
Schmidt-Cassegrain and 2 Apochromat refractors - a 5.5-inch and a  90mm. However, some images were taken with more 
modest equipment under less pristine skies. Cameras used were dedicated mono CCD models by SBIG. The third page deals with 
image taking details. Surprising, to me at least, were the short sub-exposure times used – typically only 5 minutes. However, the 
majority of this final page is blank – perhaps a wasted opportunity to include a finder chart, none of which are provided. A 
strange omission.

As referred to already, Section 2 of the book is a primer on image processing. Equipment and software recommendations are 
covered but the author emphasises the importance of prioritising one’s investment in a good mount – very sound advice. Also 
included are recommendations on acquiring the image and then subsequently processing it. This is broken down into over 20 
easily digested chunks, at just over a page or so at a time. The beginner astro-imager is therefore not over-faced with 
technicalities but can dive in as and when necessary.

In summary – a great book for someone wishing to get started in digital imaging. I have only a few minor 
gripes. Some of the image reproductions are a tad on the dark side. I checked the originals on the author’s 
website where they reveal more faint detail than Springer has managed to reproduce.  Also images taken 
with more modest cameras, such as DSLRs, could have been included – after all these are more likely to be 
employed by the beginner. Dealing with light pollution does get some coverage but perhaps in not enough 
detail for those of us without access to a remote dark-site observatory. These minor issues apart, there is 
much encouragement and sound advice for the imaging beginner, who will now know the how and what to 
image tonight.

David Ratledge

BOOK
REVIEW

By
David Ratledge

The 100 Best 
Astrophotography Targets

by Ruben Kier
£22.99  from Springer Press

(Patrick Moore’s Practical Astronomy Series)



Featured Constellation  
URSA MAJOR

Ursa Major, the Great Bear, is shown at 9 p.m. 0n 
March 1st 2011. The constellation is known by a 
number of alternative names based on the pattern in 
the sky  that  observers imagined  were represented 
by the brighter stars. This includes “The Plough” and  
“The Big Dipper” referring to the sort of ladle that 
you would dip into a water barrel for a drink and 
“Charles’s Wain” or Wagon.
The constellation is recognised by its 7 brightest stars 
– Dubhe, Merak, Megrez, Phecda, Alioth, Mizar and 
Alkaid.
Mizar is a well known double star together with Alcor 
its companion. Another field star forms an 
interesting triangle through binoculars or a small 
telescope. 

C31

IC 410

Messier galaxies in Ursa Major include M108 and
M109 which are pictured on the left (30s images).
The Spiral Galaxy M108 has a magnitude of 9.9 and
measures 8.6 minutes of arc by 2.4 minutes of arc
so its major axis is equivalent to just over one
quarter of the diameter of the full moon. Dreyer
described M108 in this way: “Considerably bright,
very large, very moderately extended 79°, westward
brighter middle, resolvable, but mottled;.“ It is also
known as NGC 3556.
M109 is similar in magnitude to M108 at 9.8 and
also in dimensions with a major axis of 7.5 minutes
of arc and a minor axis of 4.4 minutes of arc. Dreyer
described M109 as: “Considerably bright, very large,
westward moderately extended, abruptly brighter
middle bright resolvable, but mottled nucleus.” It is
also known as NGC 3992. In terms of distance M108
is believed to lie at a distance of 36 million light
years and M109 at a distance of 55 million light
years, so although they appear to be roughly the
same size to us M109 must be considerably larger
than M108 because of the additional 19 million light
years of distance!!

Len Adam

M108 M109

M109
M108

Len Adam Len Adam



March Objects of Interest
Six objects that are visible this month that you 

may find of interest. 
Objects are labelled as Naked Eye Objects  (N), 

Binocular Objects (B) or Telescopic (T).

1. MERCURY (N)
Mercury is at greatest eastern elongation on March 23rd

and is shown on that date just before sunset in the chart 
on the left. 

Be careful not to confuse it with Jupiter which is brighter 
but lower in the sky. If you can spot Mercury on previous 
evenings it will be brighter but lower in the sky. Imagine a 
line drawn from the Sun to Mercury  - the planet will be 
the furthest to the left of that line than it can go,  
reaching its highest altitude on the 23rd March. 

If you have a clear horizon to the west , try to spot the 
planet as the sun is setting. 

Len Adam

3. M35 Open Cluster in Gemini (B) (T)
Messier 35  is an open cluster in the constellation  
of Gemini the twins.  Dreyer’s description of M35 
is as follows: “Cluster, very large, considerably 
rich in stars, westward compressed, stars of 
magnitude 9 to 16.”  It has an overall magnitude 
of 5.1 and approaches the dimensions of the full 
Moon at 25 X 25 minutes of arc.  A large cluster, 
which is only partially shown in the image on the 
left . The image is less than 20 minutes of arc 
square and shows the central portion..

Mercury

Jupiter

M66

M65 NGC 3628 

Len Adam

Len Adam

Len Adam

2. The Leo Triplet of Galaxies(T)
The three galaxies, M65,M66 and NGC 3628 make up the galaxy 
group known as the Leo Triplet of Galaxies. The trio is located 
approximately seven and a half degrees from the  2nd

magnitude star Denebola.  M65 is magnitude 10.2  with 
dimensions  9.2 X 2.2 minutes of arc. M66 is magnitude  8.9 
with dimensions  9.1 X 4.1 minutes of arc. NGC 3628  is 
magnitude 9.6 with dimensions  13.1 X  3.1 minutes of arc. M65 
and M66 are separated by about 20 minutes of arc.

NGC 3628 is about the same distance from the other two in the 
pair at about 35 minutes , forming an isosceles triangle of 
galaxies.

M65

M66

NGC 3628 

Len Adam

Len Adam



4. DOUBLE CLUSTER IN PERSEUS.NGC 869 and NGC 884 (B) (T) (N)
The Double Cluster in the constellation of Perseus can be glimpsed with the naked eye but is fantastic in binoculars and in a low 
power telescope. I have cheated in the photograph below by sticking an image of NGC  884 and NGC 869 together – these are the two 
clusters that make up the Double Cluster!

5. NGC 2903 in LEO.  (T) This is a barred spiral galaxy  in Leo as 
can be seen from the 30 second  image on the right.   The 
object has a magnitude of 8.8 and dimensions of 12.6 X  6.0 
minutes of arc.  Dreyer described it in this way: “Considerably 
bright, very large, extended, gradually much brighter middle, 
resolvable, but mottled.” It lies between 20 and 30 million 
light years from us and was discovered by William Herschel .

6. NGC 628 Messier 74 (T) This spiral galaxy has a magnitude of 
9.1 and has dimensions of  10.5 X 9.5 minutes of arc.  It is located 
in  the constellation of Pisces. It is a face-on Sc type of spiral. The 
galaxy lies 32 million light years from us. 

Len Adam

Len Adam

Len Adam

NGC 869
NGC 884

Len Adam

Len Adam



SOLUTION TO CROSSWORD 3

PREVIOUS NEWSLETTERS ARE AVAILABLE IN PDF FORMAT IN 
THE MEMBERS AREA OF THE BAS WEBSITE

This includes the previous crossword so if you have not done that you may wish 
to print the previous issue and solve it before looking at the solution below 



BAS CROSSWORD 4



CROSSWORD CLUES



Meetings Schedule March 2011 to May 2011  

Meetings are held each month on Tuesday evenings, commencing at 7:30pm and concluding around 9pm. 
Our main meeting programme runs from September to May, and features a mixture of formal lectures  and  informal "Activity Nights" . 
Admission is free to members, and visitors are welcome at £2 per visit.
Over the summer we also get together on the first Tuesdays of June, July and August.

The programme of our future meetings is shown below, but may occasionally be subject to late changes, so if you're travelling from 
some distance, please contact the BAS Committee by email to boltonastro@gmail.com to confirm before making your journey.

There are 10 issues of the Society Newsletter per annum with a summer break in  June and July
The Newsletter is an online PDF that can be downloaded and printed if required.

Please ask if you require a printed copy – there will be a small charge to cover the printing cost.

mailto:boltonastro@gmail.com?cc=carl@broomses.co.uk

