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As part of our efforts to raise awareness of the Society and attract new 
members, we now have our own page on the social networking site Facebook. 
The new page located at www.facebook.com/BoltonAstro is intended to provide 
benefits for both members and non-members alike. 
  
The page contains the latest news from the Society as well as a public events diary and a map. Anyone can post 
on the page which could be anything from a member posting a particularly good photograph to a visitor asking a 
question about one of our meetings. If you have a Facebook account, feel free to add something you think 
people might be interested in or to answer any questions someone might have. You can also “Like” the page to 
get the latest posts to appear on your personal account page. The main timeline can only be used by 
administrators. Posts by others will appear in a separate section. 
  
This is not a replacement for the website, forum or gallery. For example, if you have technical questions about 
telescopes or you can’t get Registax to work, use the forums as before. It is meant to be a quick and easy way for 
potential members to see the things we have got up to in the past such as Star Parties and outreach events and 
to enable them to ask questions. 
  
The Society also has a Twitter feed at www.twitter.com/BoltonAstroSoc. You can follow us on there for tweets 
from the Society as well as others that we follow such as ISS sightings and news from other astronomers. It’s well 
worth a look if you haven’t seen it before. 
  
Both the Facebook and Twitter pages are administered by Antony Walmsley and Mike Schaffel. If you have any 
questions or suggestions for improvements, please get in touch with them. 
  
Starting in December, we will also be featured in the “What’s On” guides in both Astronomy Now and Sky At 
Night magazines as well as our regular appearance in the Bolton Evening News events guide. Our events are also 
being promoted via the Stargazers Lounge and Sky At NIght forums and by the FAS. If anyone has any 
suggestions for further sources of publicity, please contact our Publicity Officer Antony Walmsley at one of our 
meetings or via publicity@boltonastro.co.uk. 
  
January sees the return of Stargazing Live on BBC2. This is a great opportunity for the Society to offer observing 
sessions for members of the public as part of our increasing outreach program. In fact, these are a requirement 
of receiving the recent grant which we used to obtain our new Dobsonian telescope. If you have any suggestions 
for locations where these can be held, please get in touch with a member of the committee. 
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MORE  THOUGHTS ON  SPECTROSCOPY 
from  

Richard Newall 
 

You may remember not long ago we had a splendid talk 
about spectroscopy and how to do it yourself. 
Spectroscopy is a technique used not only by 
astronomers, but is widely used in other branches of 
science and industry. Nor is it confined only to the 
visible part of the spectrum. Infra-red and x-rays are 
commonly used.  Infra-red  can give information about 
molecular structure and x-rays provide elemental 
composition.  
  
X-ray spectrometry is usually done in one of two ways. 
The first method is X-ray Fluorescence (XRF) in which 
the sample is placed into a beam of x-rays. This causes 
each element in the sample to fluoresce or emit it’s own 
characteristic spectral lines, the intensity of which gives 
a quantitative analysis. This often only takes a few 
seconds to do and can detect most elements at 
concentrations of much less than 1% or with care even 
down to a few parts per million. When I worked in 
forensics I frequently used x-ray spectrometry to 
analyse crime samples For example it provides a very 
convenient way to identify counterfeited coins.  
 
Another example is the detection of metal traces on the 
clothing of metal thieves. I developed also a method for 
analysing aluminium kitchen foil which is often used to 
wrap illegal drugs. Although the foil is usually around 
99% aluminium it is the presence of other elements such 
as iron and copper  that makes almost every roll from 
different suppliers quite different. It is then fairly certain 
that a drug wrap was cut from a particular roll of foil. 
XRF is widely used for quality control in many industries. 
Hand held XRF scanners are widely used in the scrap 
metal trade. 
  
The second method is known as Micro-Probe Analysis 
(MPA) and is usually done with an electron microscope. 
Here an electron beam hits the sample causing it to emit 
its elemental spectrum. The advantage of this compared 
to XRF is that very small microscopic samples can be 
analysed. For example, tiny glass fragments invisible to 
the naked eye, recovered from the clothing of someone 
suspected of breaking and entering can be compared 
with glass from the broken window. 
  
This is all very interesting but you may be thinking what 
has all this got to do with astronomy. Well both of the 
above methods are invaluable for the examination of 
Moon rocks and meteorites. In fact many of the probes 
sent to Mars and other planets carry ingeniously 
designed compact X-ray spectrometers. 
  
 . 
  
 

Curiosity before its journey to Mars 
 

Courtesy NASA/JPL 

Courtesy NASA/JPL 

X-Ray Spectrometer destined for Mars 

Courtesy NASA/JPL 

Martian panorama from Curiosity 

//upload.wikimedia.org/wikipedia/commons/6/66/MER_APXS_PIA05113.jpg


http://www.astrosurf.com/buil/iris/tutorial19/doc40_us.htm




Image Processing Secrets 9  

Perfectly Flat 
David Ratledge  
 
Introduction 
Go on own up. Do you always take flat-fields for 
your images? Bet many of you don’t! I will try 
and convince you that not only are they an 
essential part of the imaging process but we 
also need to take as much care taking them as 
we do with our deep-sky images. 
 
Flat Fields – why bother? 
If our silicon imaging chips (CCD or CMOS) were 
absolutely uniform, our telescopes had perfect optics 
and we kept everything spotlessly clean then flats 
would not be necessary. In the real world each pixel 
on the chip reacts slightly differently, our telescopes 
suffer from vignetting (uneven light transmission) 
and inevitably dust will appear as if from nowhere. 
What flat-fielding does is correct for these 
unavoidable problems. The benefits from flat-fielding 
are most noticeable in the faint details in our image 
– often the most interesting part! So if you want to 
drag out detail in those faint spiral arms or explore 
the full extent of a nebula – read on. 
 
A Uniform Target 
Silicon imaging chips are wonderful devices but 
each pixel varies ever so slightly in sensitivity. It is 
not just the vignetting and dust spots we need to 
correct for but this non-uniformity of the actual chip 
as well.  To do this we need to take an image of 
uniform white target. How uniform – what variation? 
Well less than 1%. If this were easy then everyone 
would be taking flats.  Don’t give up yet – it is 
possible and can become routine. 
 
Taking Flats 
So how do we take these flats and to better than 
99% perfect uniformity? Well the law of averages will 
help if we take plenty of them and vary critical 
aspects - just which ones I will explain as we go 
along. 
 
Probably the easiest type of flats to take are twilight 
or sky flats. We simply aim our telescope + camera 
+ filter at the sky and fire away. The exposure must 
not overexpose the image. For digital SLR cameras 
using the “P” setting and setting 1 stop under 
exposure will be about right. To make sure the result 
is uniform – the sky could well have a gradient – 
rotate the telescope between exposures. I aim for 16 
exposures and rotate 90º after every 4 images. This 
will average out any sky gradient and achieve that 
99% uniformity. If the telescope cannot be rotated, I 
make use of meridian reversal and shoot 8 sky flats 
before the meridian and 8 after. The snag with sky 
flats is we must take them either the day before or 
the day after. This does tend to mean keeping the 
same telescope/camera/filter combination all night. 
 

Alternatives to sky flats are shooting at an illuminated 
target sometimes called dome flats. This can take 
place at anytime and even between imaging at night. 
But how do we get an illuminated target with that 
magic uniformity?  A white sheet or card plus even 
illumination will do it. Again the law of averages can 
help with the even illumination. Take 16 flats again 
but vary the position of the light source so as to get 
the average correct. On the market now are electro-
luminescent flat panels – a bit like computer screens 
but white. These are probably the easiest source of 
even illumination but they come at a price, especially 
in the larger sizes – see the following website:-
http://www.posterpoweruk.co.uk/page7.htm 
Light boxes can also be homemade with LEDs for the 
light source. They are bulkier but do work. 
 
If you have ever wondered how the Hubble Space 
Telescope takes flat-fields then the answer is a 
simple one! If it aims down at Earth it will see plenty 
of white clouds! This was done with the Wide Field 
Planetary Camera (WFPC2). It can also generate 
flat-fields from actual images by using advanced 
mathematics. IRIS has similar routines but believe 
me it is easier to take them conventionally. 
 

 
Typical flat-field. Note dust spots and darker corners. 
 
Calibration with Flat-fields 
Most software automates the calibration process and 
will first turn those 16 flat field images into a master 
flat. Then subsequent pre-processing routines will 
know what to do with the master flat so the imager 
doesn’t really need to be concerned with what 
actually goes on. For those that wish to know then 
read on. It is commonly said the light images will be 
divided by the flat. Actually they will be divided by the 
normailised flat. In the normalised flat each pixel’s 
value is divided by the average pixel value of the 
whole flat field. A pixel that performs below average 
will have a value less than 1 whereas a pixel that 
performs above average will have a value above 1. In 
this way each pixel has its own correction coefficient 
– quite staggering in the era of mega-pixel chips! 
 
Conclusion 
Flat-fields are an essential part of image processing -  
one that you cannot afford to ignore and they need to 
become an integral part of your imaging routine. 

©DR 2012 



 
M52 & the Bubble Nebula processed WITHOUT flat-fields. If you get results like this you now know why! 
 

 
M52 & the Bubble Nebula processed WITH flat-fields. The faint nebulae appear as if by magic! 
 



We have more material submitted by local astronomy history expert Peter 
Miskiw about the Bolton Astronomy division from 1914/5 which gives a 
fantastic insight into amateur astronomy in 1914.  The annual report from 
George Grundy (see last issue of BAS Journal) gives real substance to the nature 
of  member interests 99 years ago. In the absence of readily available 
photography they were clearly observational astronomers  concentrating on 
and sketching the details of what was happening in the night sky using the 
naked eye or a  small telescope.  The meetings sound extremely interesting.  
Peter has used his time machine (Stellarium) to go back to the  astronomical  
events described(see images). The observatory was clearly quite popular with a 
lot of visitors during the year and numbers had increased since the previous 
year.  The weather sounds very familiar! I like the reference to “Potting Shed” 
meetings to discuss “various astronomical topics”  - perhaps we ought to 
reintroduce potting shed meetings but if  current membership persists we will 
need a very large shed! (LA) 

Visitors included Deane Historical Society in large numbers and also the Clarion Cycle Club (a Socialist organisation)  
– I can’t help but visualise a huge number  of 1914 style bikes  parked  outside the observatory! 

The Moon at 9 p.m. On the 26th January 1915 



Saturn at 9 pm on 21st  January 1915 as BAS 
members must have observed it  (near M35) with 
their visitors from Deane Historical Society.  
 
Note that  Pluto was nearby – but of course it 
would be another 15 years before it was 
discovered!  



George Grundy now listed the 1914/1915 meeting details which are summarised in the table below 

Courtesy of the Clarion Cycling Club 



Venus 5th April 1914 7.30 pm 

NOTE: Looking back to this date and time (assuming the 14 refers to the14th April 1914) shows a setting date for Venus 
of 8.36 p.m.  but  a Phase of 96% not the 50% described.  



Saturn 17th August 1915 2 a.m. 
As observed by Dewhurst 

Mag 
8.95 

The moon of Saturn observed by 
Dewhurst will have been Titan at 
mag 8.95 (above)as the other moons 
were much fainter. Saturn was 
actually in the constellation of 
Gemini(left).  As you can see Mars 
was not far away in Taurus in fact at 
the same brightness as Saturn. 

As observed by Dewhurst Saturn 17th August 1915 2 a.m. 

AUGUST 1915 

APRIL 1914 

As George Grundy points out, the 
previous year in April placed 
Saturn close to Aldebaran 
although the separation was in 
fact 8 degrees 20 minutes rather 
than 3 degrees. 

As observed by  Parker Saturn 26th April 1914 9 p.m. 



A description of the Comet is 
given by Barnard in the 
November  1914 Issue of 
Popular Astronomy. Notice 
the two tails in the 
photograph. 







The start of the Transit 
at 09:57 using 
Stellarium. George 
Grundy reports the 
start at 11:15 which is 
strange. 

Transit over! 

Monthly Notes RAS 



Notice the references to craters being Volcanic in origin rather than being impact craters. 

http://io9.com/5613129/unusual-moon-crater-could-be-the-first-lunar-volcano-discovered




I wonder what 
George Grundy 
would have 
thought of this 
image of the 
Earth from 
Voyager 1 
 
Details here 

PALE BLUE DOT 

Courtesy of NASA/JPL 

http://www.nasa.gov/mission_pages/voyager/pia00452.html


BAS Meeting on 20th November 2012 

The meeting room was packed to the rafters to hear a number of speakers  - note the new member (Dobson)at the back 

Gerald Bramall demonstrated 
the critical importance of 
taking flat and dark frames to 
calibrate an image.  

David Ratledge demonstrated 
his new Lifecam Cinema 
webcam. 

The Chairman even managed 
to image Saturn live using the 
webcam 

Carl  Stone demonstrated the 
new location of the Society 
Journal – “The Bolton 
Astronomer” on the website 

Ross Wilkinson showed us all 
how to make a magnetometer 

Dean Kos told us all 
about the Loans 
Procedure and the 
equipment available 
for loan. 



BAS 16” Dobsonian 
Telescope  

Carl Stone showed 
a video of his new 
observatory setup 

Andy Martin 
introduced himself as  
New Members Officer  

Ros Flynn described 
some new courses on 
Astronomy 

The Bolton Astronomical Society new 16” 
Dobsonian telescope acquired using a Big Bolton 
Fund grant. 
 
 

Members had the opportunity to look at the 
telescope at the meeting. 



I have just downloaded the image of the field of 
Comet C/2012 S1 (ISON) that is predicted to be a 
naked eye object in  Autumn 2013. I used the 32 
inch Mount Lemmon Telescope belonging to the 
University of Arizona  that is part of the Sierra  Stars 
network to make the exposure.  It was a 5 minute 
exposure  taken yesterday at 11:26 U.T. There is an 
object at the precise spot indicated by the SKyX 
chart for the comet that I have circled in the image 
below.  Reference magnitudes would indicate that 
the comet is around mag 17.  I plate solved the 
image in the SKy6 and measured the magnitude 
using the CCDSoft/Sky6 photometry facility at mag 
17.55. 
(See  the image  on the next page -  bottom left  -
taken a few days later (very close to the moon) that 
confirms this is the comet  showing exact positions 
corresponding to predictions) 

  

Thursday 1st November 2012 Thursday 1st November 2012 

November 2012 
        Observations 

Len Adam 

Comet C\2012  S1 ISON 
2012 31 Oct. 11: 26 U.T. Remote image 
from Schulman 0.81-m. Mt Lemmon 
Arizona  300s exp.   
SBIG STX KAF-16803 binned 2x2  0.65 
arcsec /pixel. FOV 22.5’X22.5’ UCAC3 
Reference Magnitudes 
Unfiltered mag  measured at 17.55 
 Len Adam 
   

170 
159 

163 

Will this really be a daylight comet? 

A 6  page sample of my November Observing 
Log. Full log ( 76 pages) can be found on this link  
here on my website for download. 
Do you have an observing log for next month’s 
issue? Any observations welcome. 

http://leylandobservatory.squarespace.com/equipment-and-software-documen/observation-logs-by-month/


Including 
Magnified 
view 

The Schulman telescope 

Thursday 1st November 2012 

Location on 
31 Oct 2012 

By the 5th 
November 
2012  the 
comet had 
moved to 
here 

Telescope Image Courtesy of the University of Arizona 



Courtesy NASA/JPL-Caltech.  

The orbit of the comet is shown below  - it is heading for the Sun at a sharp angle to the plane of the ecliptic.  

It is currently 5.6 AU from the Earth – i.e.  Over 5 times further away from us than the Sun itself.  Not surprising 
then that it is very faint at the moment . When it gets closer it will get brighter – the warmth of the Sun will begin 
to melt some  of the icy content and a tail will develop.   At its closest to the Earth it will be at a distance of  about 
0.43 AU  - around 13 times nearer than it is now.  It is predicted to be a daytime comet  as bright as the full Moon 
and could be a good Christmas Comet. 

Courtesy NASA/JPL-Caltech.  

Thursday 1st November 2012 



Sunday 4th November 2012 Sunday 4th November 2012 

I used the T20 iTelescope.net telescope to image the California Nebula (well part of it) in Perseus. I was 
looking for an emission nebula to image that was well away from the Moon to  get further practice using 
IRIS    

This is the SkyX  chart 
of the California Nebula 
showing the Field of 
View of the T20 
Telescope with the 
solved plate 
superimposed. North is 
up in this image 

Courtesy of Software Bisque 

Courtesy of Software Bisque 

The final image 
after processing in 
IRIS is shown 
below 

The final image with North towards the top to correspond to the solved image in 
the chart above is shown on the next page. 

A busy morning and evening with observations and images of NGC 1499, 2 comets , 38 galaxies in Auriga, 
20 galaxies in Cassiopeia, 42 galaxies in Cygnus and 4 galaxies in Triangulum.  

Courtesy of Software Bisque  



Sunday 4th November 2012 



Monday 19th November 2012 
 
 
MASTER OT J061017.75+414545.7 

A new cataclysmic variable was reported in E2869 by Guy Hurst: 
“S. Shurpanov, et. al., Moscow State University, SAI reports on The Astronomer's Telegram 4585 that MASTER-
Amur auto-detection system discovered OT  source...” (Discovery Image below) Follow up observations were 
requested. 

I requested an image of the object to be taken with the Schulman telescope in Arizona but also used T11 in New Mexico 
The T11  image confirmed the CV. The confirmation was published in TA E-Circular 2870. 
. 

MASTER OT J061017.75+414545.7 
Unfiltered image 55’ X37’ taken 
following notification in TA E2869 of 
discovery by S. Shurpanov, et. al., 
Moscow State University. TEL T11 
0.50-m f/6.8 astrograph + CCD + f/4.5 
focal reducer New Mexico 20th Nov. 
2012 at 07h 44m 37s  U.T.  300s 
exposure. Mag. 17.19 Len Adam 

N 
E 

Courtesy of Moscow State University 



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. 

1 We now have a compact 4" aperture 
Maksutov telescope with a 1300mm focal 
length. 

 
 
 
It comes in a smart 
shoulder-bag, along 
with red-dot finder, 
star diagonal and 25 
& 10mm eyepieces. 
And the eyepiece-
holder is fitted with 
a T-thread, so it can 
be used with most 
camera accessories. 
 
 
 
 
 
I've mounted it on a 
dovetail plate, so it 
can go on most 
existing mounts, 
including our own 
NexStar SLT or 
modified EQ2. 
 

Author:  
Ross Wilkinson 

EQUIPMENT OF THE MONTH 

The long focal-length means that it's good for planetary observing (and imaging 
with webcams), yet it's so compact that it's easy to transport and quick to set up, 
and hence ideal for use at our group observing sessions and for loan to 
Members. 

This is the first imaging experiment with our new 4" Maksutov. Compare 
it with the one which I took with my 8" SCT a few days earlier, and see 
how the steadiness of our atmosphere is more significant than telescope 
aperture! 



After dazzling myself looking at the first-quarter Moon with it the other night, I dread to think how bright the fully-
illuminated disc would be! 
So I've just made a variable-aperture mask to fit on the front: 

And while I was still in Blue-Peter mode, I also made a white-light solar filter using a small piece of Baader AstroSolar film: 

Both of these 
items are 
now in the kit 
which is 
available for 
loan. 

We've added a 
40mm super- 
Plossl eyepiece 
to this kit, as 
it's often useful 
to have a wider 
field-of-view 
(e.g. for full-
disk views of 
the Sun and 
Moon). 
 



Images from society members 

David Ratledge 

Ross Wilkinson 

David Ratledge 

Ross Wilkinson 

Dave Walker 



Dean Kos 

Dean Kos 

M42 5 minute exposure 
iTelescope.com Remote telescope  
T20 in New Mexico 
SBIG ST-8300C One Shot Colour CCD  
106mm Takahashi FSQ-ED telescope. 

Len Adam 

http://www.sbig.com/images/documents/products/STF8300_121311.pdf
http://www.sbig.com/images/documents/products/STF8300_121311.pdf
http://www.sbig.com/images/documents/products/STF8300_121311.pdf


David Ratledge 

Lee Renshaw 



Dean Kos 



December Objects of Interest 
2012 

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 November 2012 Night sky. 

T Brandwood D Ratledge CARTES DU CIEL VIEW OF THE SOUTHERN SKY AT 10 P.M.ON 1ST  DECEMBER  2012 

http://leylandobservatory.squarespace.com/april-night-sky/


Meetings Schedule December 2012 to May 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.  
 
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)  

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

