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NEW DISTANCE 
RECORD FOR 

GALAXY
More distant galaxies are further
back in time and so are nearer the Big
Bang. Galaxy UGFj-39546284 has
been imaged by the Hubble Space
Telescope at a distance of 13.2 billion
light years.

Hubble

MESSENGER ARRIVES AT MERCURY

The Messenger Spacecraft entered orbit 
around Mercury on March 18th 2011. It 
was launched on August 3rd 2004.
It has flown past Earth once, Venus 
Twice and Mercury three times. 

MESSENGER has a highly elliptical orbit with a low 
point of 200 miles and a high point of 9300 miles. 
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M82 Carl Stone

Galaxy Group NGC 3190, Hickson 44 

Located in Leo, NGC 3190 is the near edge-on spiral galaxy at the centre of galaxy group Hickson 44. Estimated to 

be around 80 million light years away, the other 3 main group members are the featureless elliptical, NGC 3193, a 

faint but striking spiral galaxy NGC 3187 and at the bottom (south) is NGC 3185, a barred spiral with an outer ring. 

Many background galaxies complete the scene. Exposure 5.5 hours. DR 

Globular Cluster  NGC  7078 

Len Adam 12” LX200  SBIG 9 XTE 30s 
Len Adam 12” LX200  SBIG 9 XTE 30s 

Globular Cluster  NGC  7089 
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The Sun in Colour

Taken on 18th March 2011

Gerald Bramall

IC 405 Flaming 

Star Nebula 

Taken on the 18th of 

March with a full 

moon in H/ALPHA and 

11x900sec exp. GB 



Of course these cameras were designed for terrestrial (daylight) use, but some enthusiasts have modified theirs to 
remove the IR-blocking filter in front of the CCD, and so improve its sensitivity to hydrogen-alpha light. But even 
unmodified cameras can produce fine images: just look in the Galleries section of our BAS website to see what some 
of our Members have achieved.

Astro-Imaging
with

Digital Cameras
Part 3

Many amateurs are now using 
DSLRs for astro-imaging – in 
particular the Canon EOS-D
series are very popular due to 
their low-noise CCDs. 
Ross Wilkinson looks at Digital SLR’s  for 
astronomy in this, the final part, of a three 
part article.

If you are operating without a PC, then you can buy (or make!) a simple sequential exposure timer to control the 
camera shutter when taking a series of images. Use exposure times between 1 and 10 minutes, depending on the sky 
background intensity (which can be reduced by using light-pollution or narrowband filters). It’s also sensible to power 
the camera from an external source (as its internal batteries are bound to go flat in the middle of an imaging session –
particularly when they are out in the cold!): use a DC voltage adaptor from a big 12V battery or a mains converter. All 
your images are stored on the camera’s memory-card, and can then be transferred onto your PC disk for processing 
later (on the next cloudy night?)

Upgrading to a specialist astro-camera
Now we’re looking at CCD cameras with built-in electronic cooling, which are designed exclusively for astronomical 
use and are very expensive. This cooling does considerably reduce the electronic noise in the detector, but can lead to 
problems with condensation (and even frost) in our damp Lancashire climate!
These cameras have no controls or display of their own, but need to be connected to a PC for operation. They are 
usually monochrome (black & white), but a few do one-shot colour imaging (however these are not as sensitive). 
Taking colour images is still possible with a monochrome camera, by making three exposures of the target through tri-
chromatic filters, but this is therefore a much slower process, and not possible for moving targets such as comets.
The requirement for a PC to operate the camera does put you at the mercy of the usual “IT problems” with computer 
hardware and software, but once you’ve got it all working, it should be a very powerful yet flexible system. Indeed 
some advanced users have set up their imaging equipment for remote operation, where the camera, telescope 
mount, focus motor, autoguider, filter wheel, etc. are all controlled from a PC some distance from the telescope (i.e. 
indoors, in the warm!). Or the system may be run on a local PC in the observatory, which is linked to a remote console 
in the house.
Conclusion
Well, that’s completed our whistle-stop tour of the latest hardware for astro-photography: look out for future articles 
on the techniques for capturing and then processing these digital images…



IMAGING THE DEEP SKY

Part 2 – Maximising SNR

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  how to maximise Signal to 
Noise Ratio in this the final part of a two-part series.

You will recall from part 1 that maximising the Signal-to-Noise Ratio (SNR) was the key to great imaging. Just in case you 
have forgotten this all important equation, here it is again: 

1. Increase Sobject: More signal the better – so aperture fever is based on mathematics after all – it is not a 
disease! But is there an alternative to that giant telescope? Let’s look a bit closer - it’s the amount of signal per 
pixel that we need to maximise. So here are some options:

a. We can shoot for longer and/or more sub-exposures - probably the most practical solution. For us as 
amateurs time is not money and we can shoot as long we have patience. Note the object signal increases 
irrespective of whether we take one long exposure or several short ones. However, before taking 100 x 10 
second images and expecting wonderful results read section 4 below!

b. Choose a camera with higher sensitivity.  Back illuminated chips have the highest sensitivity and are the 
choice of the professionals. Nevertheless, modern front-illuminated chips have improved and some now 
have micro-lenses to focus the signal onto each pixel and can be almost as efficient. DSLR cameras also use 
micro-lens technology on their chips. 

c. Use a tele-compressor or focal reducer – this will concentrate the photons onto our pixels. In the old days 
we used to worry about f/numbers but what we are really doing with a tele-compressor is directing the 
available signal into fewer pixels – each therefore will now have a bigger signal. The downside is reduced 
resolution.

d. Choose a camera with bigger pixels. Bigger pixels collect more light. Binning pixels (on-chip combining 
pixels) is an alternative to buying a new camera with bigger pixels. So a camera with small pixels can be an 
excellent dual purpose camera by allowing a choice of binning factors to match the characteristics of the 
target. Again bigger pixels/ binned pixels come at a price. There is a loss in resolution but there is a bonus 
as the binned super-pixel only has the same read noise as a single pixel. So, for example, 2x2 binning 
increases the SNR per pixel (for the new bigger pixel compared to original size) because the signal will have 
increased by 4 times and yet the read noise remains that of the original pixel. It pays therefore to always 
maximise pixel size commensurate with your site resolution.



Note that on-chip binning is only available with dedicated CCD cameras and not with DSLR ones. So, for the latter, 
shooting at full resolution is the only option. Every time the manufacturers produce a new DSLR model with increased 
megapixels (and therefore reduced pixel size) then the SNR could well be getting worse not better.

These recommendations are all to some extent compromises. The last two of them come at the price of lower 
resolution but it could well be a price worth paying. In addition, techniques such as “drizzle” can restore some of that 
lost resolution. Drizzle was devised to increase the resolution of the Hubble Space Telescope but it is equally beneficial 
to us. All that is needed is a series of dithered images  i.e.  images where the camera/telescope has been moved 
randomly between sub-exposures. Mentioning no manufacturers, you may already have a telescope that moves 
randomly of its own accord! If not then modern software can do it automatically.

Note Sobject also appears in the denominator. This is due to the random element within the recording/measuring of any 
signal. However, it is inside a square root bracket so as we increase the signal then this term increases at a slower rate 
than the nominator. This is the reason for the often quoted statement that “SNR increases in proportion to the square 
root of the signal”. Our equation shows it is a bit more complicated than that but it is a close approximation. 

2. Reduce Ssky: To minimise the signal from the sky then dark skies are obviously the best – no wonder those New 
Mexico and Arizona based telescopes produce such great results. If you are suburban based then either travel to a dark 
site or use light pollution reduction (LPR) filters. There is an unbelievable choice in LPR filters and which works best for 
you will depend upon the exact nature of your local light pollution. If in doubt start with the cheapest and give it a try. If 
nebulae are your targets then narrowband filters are superb light pollution filters and dramatically reduce Ssky. For DSLR 
cameras with their in-built colour filters on each pixel then narrowband filters are still feasible but at somewhat 
reduced efficiency. For H-alpha for example, only one in four pixels (the red ones) will be recording a signal but 
excellent results are still possible.

3. Reduce Sdarkcurrent: The dark current in the camera chip is that from its own internal heat. Dedicated CCD cameras cool 
the chip as dark current is proportional to temperature. It typically reduces by half for every 6ºC drop in temperature. 
However, for damp climates like the UK, this can result in the camera dewing or icing up. Check online forums before 
you buy a particular camera to see if this is a problem with the model you may be considering. For DSLR cameras 
shooting on cold nights is best. A domestic fan can be used to direct a stream of air over the camera helping to dissipate 
heat and keep it cool. 

4. Reduce Rn: Note this term is squared so choose a camera with low read noise. This is one of the reasons Canon 
DSLRs, with their very small read noise, are so good. Shooting longer sub-exposures reduces the proportional effect of 
Rn. The is the primary reason that many short exposures will never be as good as fewer longer ones. Those 100 10-
second images will have 100 times the read noise of a single 1000 second image.





Conclusion
Don't worry if the maths is troublesome - just shoot plenty of long exposures! Many great images have been taken 
with no knowledge whatsoever of the SNR equation. But, having studied the equation, we no longer need to trust to 
luck!

David Ratledge
Lancashire, UK
David Ratledge has been imaging the deep-sky from Lancashire for 40 years, first half of that with film and the 
second with CCD cameras. He has edited two books on imaging: “The Art and Science of CCD Astronomy” and 
“Digital Astrophotography: The State of the Art” – both published by Springer.

Sub-exposures. How many and how long?

So far we’ve examined the equation and the various options it throws up but we still have not solved, what is probably the 
most difficult question of all, how long should the sub-exposures be? Putting real numbers in the above equation for your 
telescope, location and camera will give an answer but do you use the numbers for the bright part of the object or the 
faintest? We need to make some simplifications. The sub-exposures need to be long enough to render the Rn term 
(remember it is squared) insignificant compared to the signal. Unfortunately, for the fainter parts of the image – often the 
most interesting part – this is easier said than done. However, for my set-up this generally equates to 10 minute sub-
exposures with a light-pollution filter for the brighter objects and 20 minutes for the fainter ones. The latter is also about 
right when using narrowband filters. The answer for other equipment combinations than mine will, of course, be different 
but should be broadly similar.

Longer sub-exposures individually would be even better but 20 minutes is a fairly practical limit. Paradoxically, one very 
long exposure is not the best way to go. By combining several sub-exposures we can use clever algorithms that smooth out 
the image and reject cosmic ray hits, plus even removing aeroplanes. These algorithms, of which “Sigma Clip” is probably 
the best known, need a minimum number of images to perform their magic. I find sigma clip works very well with 8 or 
more images. 



Featured Constellation  
PERSEUS

Perseus, the hero,  in mythology slew Medusa, the 
mother of Pegasus, and rescued Andromeda, the 
daughter of Cepheus and Cassiopeia, from the sea 
monster Cetus.  The constellation contains the two 
Messier objects M34 and M76. M34 is an open cluster  
as shown below (30s Image ST9XE/12” LX200)

C31

IC 410

Len Adam

M108 M109

M109
M108

Len Adam Len Adam

M34

Len Adam

It is also known as NGC 1039. It measures  25’ X 25’ of arc.
The other Messier Object, M76, is a Planetary Nebula, and 
is also known as  the Little Dumbbell, the Cork or the 
Butterfly. Even the very short exposure below 
demonstrates each of these interpretations. (30s Image 
ST9XE/12” LX200)

Len Adam

Planetary Nebulae  are emission nebulae that result  
from the expulsion of gas from red giant stars  
which is heated by ultraviolet radiation. 

Another object of interest is NGC 869 
a star cluster which is 18’ X 18’ in 
size.
Dreyer description : Remarkable! 
Cluster, very, very large, very rich in 
stars, stars of magnitude 7 to 14. 
NGC 869 together with its neighbour 
NGC 884 make up the Double Cluster 
(see March Newsletter)

NGC 869

M76

Len Adam

NGC 869

M76

M34



April 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.  SATURN (N)
Saturn is in opposition on April 3rd with Magnitude  +0.4 . 
It is circled in the chart on the left.
The chart is for April 3rd at UT 2100 hrs.  At that time 
Saturn is only 20 degrees or so above the horizon – it 
crosses the Meridian at 12.22 am ie it will be at its highest 
and can be seen through less atmosphere at that time.
Its distance from the Sun is 9.61 Astronomical Units

Len Adam

M66

M65 NGC 3628 

Len Adam

Len Adam

Len Adam

2. Titan – Saturn’s Moon)
The position of Titan on 3rd April 2011 at 2100 UT is shown in 
the chart below

Len Adam

It will have a magnitude of 8.4 at that time so will need a telescope to view it . 
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3. NGC 5272 – Messier Object 3  Globular Cluster
M3 is situated in the constellation of  Canes Venatici about 
20 degrees below the star Alkaid in the tail of Ursa Major. 
Dreyer description : “Very remarkable!, globular cluster, 
extremely bright, very large, very abruptly much brighter 
middle, stars of magnitude 11 and fainter;”
It measures 18’ by 18’ of arc.

Len Adam

4. NGC  2419 Globular Cluster
NGC 2419 is in the constellation of Lynx  although it 
lies fairly close to Castor and Pollux.  It is only 4.6’ X 
4.6’ in size – the image of M3 is to the same scale so its 
smaller size is quite apparent in these images.
Dreyer description : “Pretty bright, pretty large, little 
extended 90°, very gradually brighter middle, star of 
magnitude 7 or 8 267°, 4' distant.”

Len Adam

M3

NGC 2419

Len Adam

NGC 2392

5. NGC 2392  The Eskimo Nebula - Planetary Nebula  
This Planetary Nebula in the constellation of Gemini lies 
about 2 ½ degrees from the star Wasat.
It has a circular shape in a small telescope with a central 
bright star.
Dreyer description : Bright, small, round, 9th magnitude 
star middle, 8th magnitude star northeast 100". It 
appears unspectacular until  you see the Hubble Image 
below.

Hubble

NGC 2392

SAO 79428
Mag 8.4 star

NGC 2261

6. NGC 2261 Hubble Variable Nebula
NGC 2261 lies in the constellation of Monoceros – just below Gemini.
Dreyer description : Bright, very moderately extended 330°, nucleus 
cometary form = 11th magnitude star.

Len Adam



The society has for a long time maintained a collection of  astronomy 
books available for members to borrow. 

Unfortunately when we moved from our old venue at the TIC most of the 
books were lost. They had perhaps disappeared into a black hole. 
However most of those books were quite old and out of date so we may 
not miss them anyway. Only three books were recovered and these were:

A Guide to Amateur Astronomy by Newton & Teece, Secrets of the Sky by 
Guido Ruggieri and Missions to the Moon by Rod Pyle.

At home I did have a number of books that had previously belonged to 
the late Stephen Fielding and were then given to us by his parents. Many 
thanks to them.

Thanks also to David Southworth for a couple of recent donations.

This still leaves us with less than a dozen books in total so I have decided 
to add all of my own personal collection to the list. I am not actually 
donating these to the BAS but I am willing to lend them to anyone who 
would be interested. Perhaps other members would like to do the same 
in which case we need to make a list so that members know what is 
available and who possesses each book.

So the present catalogue is as follows and you might like to keep it for 
future reference.

BAS LIBRARY   

Richard Newall
Bolton Astronomical Society Librarian



BAS LIBRARY BOOK LIST

ITEM
N0.

TITLE AUTHOR SUMMARY PUBLISHER
& DATE

1 Longitude Dava Sobell How John Harrison solved the greatest 
scientific problem of his time

2005

2 Time Travel in 
Einstein’s Universe.

J.R.Gott The physical possibilities of time travel 2004

3 Yearbook of 
Astronomy

Patrick Moore Patrick’s Annual Guide to the Year 
including charts and articles.

1992

4 A Walk through the 
Southern Sky

Heifetz and 
Tirion

A Guide to Southern Stars 2002

5 Uranometria 2000  
Volume 1 Northern 

Hemisphere

Tirion, 
Rappaport and 

Lovi

Star Atlas 1996

6 Universe Kaufmann Standard Introductory Level 1 Text 
Everything from Basic Astronomy to 

Cosmology

1994

7 The Guide to 
Amateur 

Astronomy

Newton and 
Teece

1988

8 Secrets of the Sky Guido Ruggieri 1969

9 Missions to the 
Moon

Rod Pyle 2009

10 Patrick Moore on 
the Moon

Patrick Moore Everything you wanted to know about 
the Moon

2001

11 The Eerie Silence
Are we alone in the 

Universe?

Paul Davies An up to date analysis of SETI 2010

12 Are we alone? Paul Davies A shorter and earlier version of 11 
above.

1995

13 Afterglow of 
Creation

Big Bang to 
Microwave 
Background

Marcus Chown How the Universe developed in terms 
of radiation.

1993

14 The Structure of 
the Universe

E.L. Schatzman 20th Century Series 1968

15 The Space Race Readers Digest 1999

PAGE 1



BAS LIBRARY BOOK LIST

ITEM
N0.

TITLE AUTHOR SUMMARY PUBLISHER
& DATE

16 A Brief History of 
Time

Stephen 
Hawking

A well known classic. 1990

17 The Universe in a 
Nutshell.

Stephen 
Hawking

2004

18 The Grand Design Stephen 
Hawking

His latest book 2010

19 Black Holes John Taylor 1973

20 Life on other 
worlds

Sir Harold 
Spencer Jones

Well out of date but of historical 
interest by the ex Astronomer Royal

1959

21 Cosmos Carl Sagan Another classic book 1981

22 The Mind of God Paul Davies Science and the search for ultimate 
meaning

1992

23 Space, the Ultimate 
Challenge

Jos. P. Allen
(Astronaut)

Life on the Space Shuttle with 100’s 
of images

1986

24 In search of 
Schrodinger’s Cat

John Gribbin Quantum Physics and reality 1993

25 Travellers in Space 
and Time

Patrick Moore Basic Astronomy 1983

26 The Planets Heather 
Couper

All about the Planets 1985

27 Universe Heather 
Couper and 

Nigel Henbest

Stars, planets, cosmos and life. 1999

28 The Universe David 
Bergamini

1969
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SOLUTION TO CROSSWORD 4

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 5



CROSSWORD CLUES

t



Meetings Schedule April 2011 to August 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 9 issues of the Society Newsletter per annum with a summer break in  June.,July and August.
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

