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MEETINGS: Ladybridge Community Centre  Beaumont Drive  Bolton BL3 4RZ 
Non-members invited to drop in to meetings which are held every other Tuesday evening at 7.30 p.m. £2 charge per 
meeting  or £20 annual membership.  
Go to http:www.boltonastro.co.uk/calendar to find the next meeting. There are plenty of parking spaces at the 
centre. 
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Astronomical 
History in London 

While attending Astrofest  Len Adam also 
visited Greenwich Observatory and the 
astronomy exhibits at the Science 
Museum. Some of the images from those 
visits are  shown in this  issue.  

Next Meeting 

PICTURE QUIZ ANSWERS 
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Russian ex-cosmonaut professor visits 
Lancashire 

Some years ago the visiting academic was a specialist cosmonaut aboard the Meer Space Station, prior to which he was 
involved in the design of the space vehicle.   He recently made a special trip to the UK to use the  VLT (Very Low Telescope)  
at the Dean Kos observatory at the top of Mount Euxton in Lancashire.  Professor Yakov from Meerkovo had heard that the 
EMI (See Note 1 for technical details) for the telescope and mount had been optimised so that low altitude observations 
could be made directly by specialist observers such as himself , so that space telescopes were no longer necessary.  Polar 
Alignment was accurate giving only a very small pointing error,  or in Professor Yakov’s own words,  polar alignment was 
“simples” and also that “collimation is very easy in this meerkatadioptric telescope”.  The eyepiece and finder - scope were 
easily accessible, eliminating the need for a Light Amplified Diffraction Detector of Electromagnetic Radiation (LADDER)  
 
(NOTE 1: EMI = Eyepiece/ Meerkat Interface) 
 
  

Ross Wilkinson and Len Adam 
Apologies to Dean Kos 

April 1st 2013  



BAS Equipment available on loan – a 
series of articles describing the 
available equipment. To be 
continued in future months. This 
information is taken from the full 
listing of equipment in the Forum on 
the web site. 

5 
ASTROMOUNT: a Tracking  Camera Platform  

Author:  
Ross Wilkinson 

EQUIPMENT OF THE MONTH 

This is a small motorised equatorial mount suitable for our webcam imaging kits or a DSLR 



The mount is free-standing on its 
own tripod, and runs from a 12V 
battery (not included) 
 

M13 in Hercules imaged using Astromount. 3x 60-sec with Pentax K110D and 135mm 
lens. I took these images before it was properly dark, and just before it clouded over! 
 



Images from the BAS Gallery 
Click on the image for Gallery view. 
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Dean Kos 

http://www.boltonastro.co.uk/gallery/albums/userpics/10010/rosette-1200.jpg
http://www.boltonastro.co.uk/gallery/albums/userpics/10005/m53.jpg


Spiral galaxies known as “The 
Siamese Twins”. 

Spiral galaxy M58 IC 3588 Spiral Galaxy – not in Virgo but 
across the border in Coma Berenices 

Clearly a barred spiral – in fact 
it is M91. 

Click on the image to go to my website to see it 
broken down into 12 sections with a chart. The 6 

galaxy images above are simply magnified from the 
image at the top of the page, taken from the original 

in IRIS. Many more significant galaxies are on this 
image yet to be labelled! (See chart on website) 
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This spiral galaxy is M88 in 
Coma Berenices 

Len Adam 

Amazing what you can find on one 10 minute  image with a 4” refractor! (See below) Len Adam 

This is M90 in Virgo  

This is IC 3583 an irregular 
galaxy (ARP 76) 

http://leylandobservatory.squarespace.com/observing-log/2013/3/8/virgo-galaxies-156-x-234-minutes-of-arc.html


Bernie Holmes 

David Ratledge 

http://www.boltonastro.co.uk/gallery/albums/userpics/10088/JupEuropa.gif
http://www.boltonastro.co.uk/gallery/albums/userpics/10010/ChristmasTree-1200.jpg


Carl Stone 

David Ratledge 

http://www.boltonastro.co.uk/gallery/albums/userpics/10003/stage3~0.JPEG
http://www.boltonastro.co.uk/gallery/albums/userpics/10010/Abell24-DR.jpg


Bill Bones 

Taken this evening through poor skies 
March 17th 2013 

Gerald 
Bramall 

http://www.boltonastro.co.uk/gallery/albums/userpics/10093/Moon.jpg
http://www.boltonastro.co.uk/gallery/albums/userpics/10018/M42c.jpg
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David Ratledge 

http://www.boltonastro.co.uk/gallery/albums/userpics/10010/gemini-1200.jpg
http://www.boltonastro.co.uk/gallery/albums/userpics/10010/num78-76-close-up.jpg


Dean Kos 

Dave Walker 

http://www.boltonastro.co.uk/gallery/albums/userpics/10005/comet.jpg
http://www.flickr.com/photos/thedavewalker/8605280105/


Dave Walker 

http://www.flickr.com/photos/thedavewalker/8605890783/


Who built and used this 
telescope? It was used by 
the builder to study craters 
on the Moon in detail. 

Which famous astronomer owned the 
telescope imaged here and what  telescope 
does the large mirror come from?  
This is Caroline Herschel's telescope and the  
mirror from her brother William’s telescope. 

Another big mirror – what telescope did it come 
from and what important discovery was made 
with it? 
As you see this is the Rosse telescope  mirror  that 
was used to view the spiral nature of a galaxy 
(M51) for the first time. 

Finally – what 
is this called? 

PICTURE QUIZ  The answers!!     Len Adam 

The telescope was built and used by the 
engineer  James Nasmyth. (1808 to 1890) I 
took this image and the ones below in the 
Science Museum in South Kensington 

This is an 
Armillary 
Sphere – see 
details on 
the left 

http://www.sciencemuseum.org.uk/
http://en.wikipedia.org/wiki/File:James_Hall_Nasmyth_by_George_Bernard_O'Neill.jpg


Images from my visit to Greenwich Observatory and the Science Museum 
Len Adam 



So this is (part of)  the telescope corresponding to the mirror in the picture quiz above!  



The original  English Meridian based 
on the position of the Bradley Transit 
Circle  in this building – later replaced 
by the line passing through the Airy 

Transit Circle which became the 
international zero longitude marker. 

Note that the Airy transit line is 
1/30th of a second (in time) to the 

right of the Bradley line (i.e. 19 feet!) 

(LEFT) The 
Greenwich 
Meridian from 
the Transit Circle 
inside the 
Meridian 
Building. I 
noticed that the 
O2 Arena 
(Millennium 
Dome) is (almost) 
directly on zero 
longitude, visible 
through the 
metallic 
sculpture outside 
highlighting the 
Meridian. 

(RIGHT) The 
Transit 
Instrument 



The somewhat shortened Herschel “40 foot” Telescope from the entrance to the Onion Dome. 

The 28” Refractor at Greenwich 



THE HARRISON 
CLOCKS 

Harrison developed the 
solution to finding 
Longitude at sea using 
increasingly accurate 
timekeepers  - beating the 
approach using 
astronomical tables! 





Apollo 10 
Capsule 

APOLLO 10 IMAGE OF THE EARTH 
FROM THE MOON TAKEN FROM 

THE ABOVE CAPSULE 

Courtesy of NASA 



A selection of 
telescopes on 

view at the 
Science 

Museum and 
Greenwich 

Observatory 



Image Processing Secrets 13  

Stellar Cartography 
David Ratledge  
 

Introduction 
 

Anyone who has seen either Axel Mellinger's or Nick 
Risinger’s spectacular all-sky Milky Way images 
cannot have failed to be impressed and probably 
inspired to do something similar. Their magnificent 
mosaics capture the glory of our home galaxy as 
never seen before. It suddenly becomes obvious 
that we live in an edge-on spiral galaxy! They both 
travelled to a variety of dark-sky observation sites 
around the world to complete their mosaics.  

©Nick Risinger 
What sets their images apart is that is that they can 
be displayed in the Galactic Coordinate System 
which results in the Milky Way becoming that edge-
on galaxy. So how does one get from simple wide-
field images of the Milky Way that so obviously 
curve across the sky, to one where the galactic 
plane is truly horizontal? Well it is now possible for 
us ordinary mortals to attempt such an image - 
thanks to Christian Buil and his free software, IRIS, 
 
Getting Started 
 

What we need is a suitable set of wide-field images 
of the Milky Way. Suitable means they need to have 
sufficient overlap and ideally have north at top. This 
latter point will make registering them much easier. 
They also need to be of the same exposure, colour 
balance and brightness - or at least as near as 
possible - otherwise the result will not have 
"invisible" joins. This is not easy as the different 
altitudes of the individual frames means each image 
will suffer from different amounts of light pollution 
gradients. Getting everything identical is all but 
impossible – just do the best you can.  

 
Set of 4 Milky Way images 

The set of frames I am going to use were shot at 
Kelling Heath in Norfolk using a Canon 300D (filter 
modified) and a 28mm lens. The exposures were 7 x 
5 minutes at f/8. There is some light pollution 

towards the horizon on the lower images. There was 
a considerable amount of pre-processing work to get 
them into the state you see here. 
 
Is there an easy Botch Method? 
 

There are many auto-stitch programs around that 
promise seamlessly joining up a set of images – the 
type used for panoramas. A recent article in 
Astronomy Now described using one of these 
“botch” methods. One popular one is Microsoft’s free 
ICE software. How does it do with my 4 images? 
 

 
 
At first glance not so bad but look closer………… 
 

1. The orientation is gone. 
2. RA and DEC all messed up. 
3. Cartography – forget it! 

There is a proper way so read on! 
 
Doing it the Proper Way - Cartography 
 

So instead we are going to use IRIS and its 
"Mapping the Sky" set of tools. These were 
introduced in version 5.50 and there is a 40 page 
tutorial which makes excellent bedtime reading. I am 
not going to reproduce the instructions here, just 
give a quick flavour of the process and demonstrate 
the kind of results possible.  
 
There are 6 steps to the process: 

1. Determine the celestial coordinates (RA and 
DEC) of the centre of each image.  

2. Measure the optical distortion of the camera 
lens used (only do it once).  

3. Astrometric transformation of each image 
i.e. the celestial coordinates (RA and DEC) 
of each pixel are worked out.  

4. Apply the selected cartographic projection to 
each image.  

5. Assemble the Mosaic. 
6. Add the appropriate coordinate grid. 
 

 
Full sky map – with my 4 images. 



Conclusion 
My results here are somewhat more modest than 
Mellinger's or Risinger’s but demonstrate how we 
can properly assemble a true map of the sky and  

display it in a variety of coordinate systems including 
that impressive Galactic one. I just need now 
another 24 images to complete it! 

©DR 2013 

 

 
The image above has used an Aitoff Projection. IRIS has a variety of projections some more suitable for polar regions, some 
more so for the equatorial zones. Representing a 3D sky in 2D is always a compromise. However, the grid is accurate and the 
RA and DEC coordinates for all stars and objects can be read off correctly – pretty cool! 

 

 
The Galactic Coordinates system as used in Mellinger’s & Risinger’s all sky images. The coordinates across the top give the 
distance in degrees from the galactic centre – off to the right in my set. The galactic equator runs across the middle. I need to 
travel to Australia to complete the set! 



Star-track: Captain’s Log 
Ross Wilkinson 

During my recent experiments with auto-guiding (described in the last three issues) I’d been using 
the History trace in the PHD Guiding program to monitor the performance of the system as it was 
running. But the program also has a Logging facility, in which the error and control signals for each 
iteration are written to a text-file1 for later analysis. The comma-separated values (CSV) in this file are 
easy to import into a spreadheet program such as MS Excel to produce some useful plots.  

Here are some results from one of my early tests: 

Unguided tracking error (SPC880 with 200mm lens)
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Unguided tracking error
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Auto-guided tracking error (SPC880 with 200mm lens)
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Auto-guided tracking error
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The upper two traces show the result with guiding disabled. The red trace shows the declination 
drift (around 3 arc-sec per minute) due to my imperfect polar alignment, and the oscillation in the 
blue trace is due to periodic errors in my RA drive (superimposed on the steady drift).  I’ve also 
plotted the RA & Dec errors on an X-Y graph: this shows how each star’s image would wander 
across my CCD during a series of unguided exposures (and conversely how any uncorrected “hot-
pixels” appear to trail across a stack of images after stellar registration!) 

Then the lower two traces show the auto-guiding at work: even over the course of 15 minutes, the 
star image remains compressed within a few arc-seconds. 

So if you’re going to use the PHD Guiding program, don’t forget to Enable Logging – it’s an 
indispensible aid to debugging when things go awry! 

                                                 
1
 on my WinXP machine, the file appears as PHD_log_date.txt in the My Documents folder 



April Objects of Interest 
2013 

Len Adam Len Adam 

Len Adam 

Len Adam 

Len Adam 
On 25th February 2012 the Moon is close to Venus – shown at 7pm . 
Jupiter is higher up the ecliptic between Cetus and Aries  Click on the image above to see the Hubblesite  video of the April 2013 Night sky. 

T Brandwood D Ratledge CARTES DU CIEL VIEW OF THE SOUTHERN SKY AT 10 P.M. (BST) ON 1ST  APRIL 2013 

http://leylandobservatory.squarespace.com/april-night-sky/?SSScrollPosition=0


Meetings Schedule April 2013 to September 2013   
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" .  Activity nights will be posted on the website so keep an eye on that for details.  
 
Note the specialist topic workshops. 
 
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. 
 

Len Adam 
Sierra Stars 0.61m Cass 180s exposure 02h 
38m  PST 30 Sep 2011 (10h 38m GMT)  

WORKSHOPS 

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

