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EDITORIAL
Hello again
It’s that time of the year, another Cygnus, another Christmas, the dark Skies,
and hopefully clear ones too. We have been very fortunate lately to have had a
couple of good weekends, including public nights so nobody has bought any new
equipment, and of course the frequent “Grimmer front” has stayed away too!
Long may it last. Well, I hate to put a damper on things but the shortest day is
fast approaching. Then it’s downhill from there as the days begin to get longer
and lighter.
I have tried something a little different in this issue and I would really
appreciate feed back. So as you will notice, I haven't used Block Alignment but
justification with the fonts.
I would like to thank everyone for their articles and contribution for this
publication. Again all are excellent reads. Great sketches from our talented
members, and great images.
There are lots still not covered, Eye Pieces, Radio Astronomy, Telescopes,
etc. These would help new and experienced members who want and feel a need
to know, understand etc and we have so many very knowledgeable and
experienced members. Very often we hear “I’m new to Astronomy and want to
get a telescope, what is the best for me to get, my budget is £xxx” it would be
great for them to look in a Cygnus to find the answers to these questions.
Any queries, comments, articles, please email me at tcl1963@hotmail.com
On a final note, there is a spot the difference competition at the end of this
magazine. There is a PRIZE to the winner. All details how to enter etc. are in the
article.
So with all that said, ENJOY

Tom

COVER

CONTENTS
3
4
9
10
12
14
16
18
20
24
26
29
30
32
35

Chairman Report
Moonwatchers
Pint of Science
Sue’s Stellar Sugestions
Deep Sky Notes
Sketch Pad
Whats Up This Winter
Wide Field Imaging
Imaging The Planets
Members Images
A Spot of Solar Observation
The Night I Found Florence
ESO HQ Announcement
Astro Photography
Spot The Difference

Sinus Iridum
by
Mike Doddington
DISCLAIMER
Cygnus is a quarterly publication and is produced by
and for members of the Norwich Astronomical Society.
Opinions expressed in Cygnus are those of the
contributors and do not necessarily reflect those of the
Society

THE DEADLINE FOR COPY FOR THE NEXT ISSUE OF
CYGNUS IS
10th February 2018
This is the very latest date by which articles should reach the editor.
Sooner than that would be much appreciated .
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CHAIRMAN’S REPORT
I first attended a NAS members meeting in the early spring of 2015. Having not been
involved in amateur astronomy for a long time, it was quite a cultural shock to hear the
chairman of the meeting lamenting the shortening nights, whereas the majority of the
population would be congratulating each other on the fact that the evenings were drawing
out at last.
Of course now I know better. I am just another member who cannot wait for the
early autumn and the onset of the dark skies (hopefully clear). From early this September
the Society has hit the ground running, with a mixture of public evenings, members’ talks
and the first group visits of the season. We even managed to participate in the second
Norwich Science Festival with a major presence at the children’s day at the Norwich Forum
on the opening Saturday.
A good deal of this activity is what is somewhat obviously described these days as
outreach. You might be forgiven for thinking that the idea is fairly new but that is far from
the case. Browsing through the NAS constitution – a good idea for any new chairman – I
noticed what is written down right at the start where it states that the object of the Society
is “to promote and to advance public understanding in the science of Astronomy”. As an
owner of a telescope the design of which was first put together by the sidewalk
astronomer John Dobson, I can only agree with those sentiments.
Our society includes members with a wide range of astronomical interest and those
who simply want to understand more about what goes on in the night sky. This wide
ranging membership is reflected in the varied subjects to be covered this season, from
deep space observing, through astrophysics (hopefully not too challenging) to the latest
space research. The open public evenings this season have a major emphasis on the solar
system which is probably a reflection of the huge amount of information which has been
coming back from space craft such as Cassini and Juno, though next January’s
presentation concerning deep sky observing should help to balance things out.
Of course, as a Society we have our fair share of challenges, not surprising for an
organisation whose headquarters are somewhat off the beaten track and are only occupied
when there are events or observations. One area we should put more effort into is how to
get our telescopes used more by our members. This is not as easy as it sounds. “Show and
tell” is not sufficient for inexperienced users. We have to be able to organise mentoring
sessions but these can only really be arranged at short notice, given the vagaries of East
Anglian weather. Well, I never said it would be easy!
As a society we have a number of ways of discussing matters, from talking face to
face at Seething on Fridays, to the web site forum or by email. One of my well respected
predecessors, Andy Gardiner, has given me the idea of using short newsletters to get
discussions started or float new ideas. By the time you get to read this Cygnus the first
one should be sent out. One final thing – thanks to all our volunteers, and the different
ways in which you have ensured that we manage to do everything we do. You know who
you are.
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MOONWATCHERS
Evenings 12, 13 and 14
Evenings 12, 13 and 14
I well remember a night when I was at college and was walking with a fellow student to
a nearby hostelry. The sky was clear and a seemingly huge Moon had risen, lighting our path
towards well-earned liquid refreshment. Knowing of my interest in astronomy my friend
remarked, “Full Moon tonight Sparra!”
“Actually Keith, it was Full last night,” I replied.
Came his riposte, “Oh, I reckon they must have forgotten to empty it then.”
As the 14th evening of the lunation approaches the casual observer may assume the
Moon is at the ‘Full’ phase a day or two either side of the 14th evening. I say 14th evening,
but technically the Moon is fully illuminated (and irritating countless Deep Sky observers!) 14
days, 19 hours after New.

Evening 12.

All features that appear on the terminator during the days leading up to Full Moon are
extremely foreshortened. On evening twelve look to the north for Pythagoras, a 130 km
diameter impact crater with terraced walls and two central mountains. Because of the
foreshortening we can see only the inside of the western wall and one of the mountains
obscures
much of the
other. The
smoothfloored
Babbage lies
close to
Pythagoras’
southern rim.
Measuring
some 114 km
across, it has
low walls and
a smooth
floor. A 25
km, sharprimmed crater
Babbage
sits close to its
By
southeast wall
Graham Sparrow
and beyond
this the 108 km crater South adjoins Babbage. I have cause to remember these two craters
for on a January evening in 2014 I made a drawing of a crater on the terminator and then
turned to Sky and Telescope’s Mirror Image Moon Map to identify it. For nearly three years it
sat in my folder labelled ‘South’. It was only when I was looking once more at this area and
using the much more detailed Sky and Telescope Field Map of the Moon that I realised the
crater I’d drawn was in fact Babbage! In my defence I must point out that the former map
did not mark Babbage by name.
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Evenings 12, 13 & 14
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KEY
P –Pythagoras, B—Babbage, AR—Aristoteles, E—Eudoxus, PR—Proclus,
A—Aristarchus, SC—Schiaparelli, E—Eddington,
CA & K—Cardanus & Krafft,
C—Copernicus, K—Kepler, R—Reiner, RG—Reiner Gamma, H—Helvelius,
L—Langrenus, M—Messier & Messier A, BI—Birt, G—Grimaldi,
R—Riccioli,
O—Mare Orientale, GA—Gassendi, T—Tycho, SCH—Schickard,
W—Wargentin,
PH—Phocylides, BA—Bailly
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Below these craters, and west of Sinus Iridum, look out for Mons Rumker, a 2500
square kilometre lumpy plateau that rises 700 m up from Sinus Roris. You are looking at
the remains of lunar volcanoes. South from Mons Rumker is a relatively bland area
containing many wrinkle ridges but little else. West of Schroter’s Valley we come to the
25 km Schiaparelli. Continuing south look for 30 km crater Reiner and the most unusual
feature nearby that is known as Reiner Gamma. This light-coloured, kite-shaped marking
measures about 100 km X 34 km and may be where a body exploded on or near the mare
surface, scouring away the dark mare material and revealing the lighter regolith beneath.
About 200 km west of this area Lunar 9, the first man-made object to touch down on the
Moon, landed on 3rd February 1966.
The vast walled plain of Schickard can be seen to the southwest; this 227 km crater will
be seen to have contrasting light and dark patches of lava within its walls. These walls
average 1500 m
in height but in
places attain in
excess of 2000 m.
Southwest of
Schickard is
Wargentin, a
crater whose ‘cup
overfloweth’. The
84 km crater has
filled with dark
lava that has
Bailly with Zucchinus,
continued to ooze
Bettinus & Kurcher in
until, finding no
foreground
gap in the crater
walls through which to flow out on the surrounding terrain, it has formed a circular
plateau some 400 m high; this feature is unique on the Moon. Wrinkle ridges have formed
on the cooling lava; look carefully and you will see a ‘Y’-shape.
An old, ruined crater named Naysmyth connects Wargentin to the 115 m Phocylides which
has a terraced wall, impacted in the south by Phocylides F. This group of craters are
favourites of mine and I have sketched them on several occasions.
If libration is favourable you may see the huge walled plain of Bailly (303 km), another
favourite of mine and a feature of which I have made many drawings. Bailly and the
nearby trio of Zucchinus, Bettinus and Kurcher may also be seen on evening 13.

Evening 13
If you haven’t already resorted to a neutral density filter to reduce the glare now
would be a good time to fit one as the Moon is a truly dazzling sight in the eyepiece.
West of Schroter’s Valley and Schiaparelli the joined craters Russell (103 km) and Struve
(170 km) have come into view near the western shore of Oceanus Procellarum – The
Ocean of Storms. Adjoining Struve to the east is the 125 km Eddington, smooth-floored
with its walls to the south agape to the Ocean.
Just south of this trio are Krafft (51 km) and Cardanus, just a bit smaller at 50 km.
The pair are linked by Catena Krafft, a narrow 60 km long chain crater.
Helvelius is worth a look. This 118 km walled plain is on the shore of Oceanus
Procellarum and you will see that its floor is crisscrossed by a system of rilles. Those of
you who may have Scottish blood (or maybe even scotch!) in your veins will be pleased to
note the St. Andrew’s Cross towards its north wall! The north wall links to the 64 km
diameter Cavalerius.
Below Helvelius the dark stain that is Grimaldi can be seen. Through a binocular or
smaller scope this 229 km crater appears to have a smooth, dark floor. Apertures of 100
mm and above should reveal many low ridges. There is also a large dome on the northern
part of Grimaldi’s floor, though this can easily be missed by observers who are not aware
of its existence – I certainly overlooked it and the better defined smaller dome near the
northeast wall until I’d read about them! Close to Grimaldi is another walled plain with a
dark patch of lava marking the northern section of its floor and several rilles crossing the
lighter, rougher parts of the floor. This is the 146 km Riccioli.
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South of Riccioli and Grimaldi look for the crater Sirsalis and below it the Rima
Sirsalis which snakes towards the crater Darwin and the ruined crater Lamacrk. North of
Darwin is the small (46 km) crater Cruger, its floor is one of the darkest spots on the
Moon . West of this, libration being favourable, you may spot the Montes Cordillera and
the Montes Rook which mark the extreme edge of the Orientale Basin.

Evening 14
With the Sun directly overhead in the Moon’s sky there are no shadows to throw
rugged features into relief and younger craters, the ejecta from the impacts that formed
some bright and stretching out across the terrain, dominate the view in the eyepiece. All
of the nearside maria can be seen and the bright rays stand out against the darker
material of these ‘seas’.
Tycho’s rays easily outstrip other craters. Young by lunar standards, Tycho was
formed by an impact a mere 190 million years ago and its rays have yet to be eroded and
dimmed by
micro meteorite
impacts. The
crater is
surrounded by
a dark collar
some 26 km
wide and the
rays seem to
emanate from
this rather than
the walls of the
crater itself.
They streak
across the face
of the Moon,
the longest
reaching as far
Clavius & Tycho
as the Mare
Nectaris a
by
whopping 1400
Chris Grimmer
km away! The
Mare Nubium is
crossed by a
prominent
double ray from Tycho.
Another ‘young’ crater is Copernicus. Its rays differ from Tycho’s in that they are
fainter, spreading out towards Sinus Aestuum in the east and Mare Insularum to the west
and looking like an enormous cobweb. Some cobweb! It spreads over 800 km.
To the west of Copernicus the smaller crater Kepler’s ray system is more compact but
equally bright. The ejecta from Kepler will be seen to mingle with that from Copernicus.
Aristarchus shows as a beacon in Oceanus Procellarum. Smaller than either Tycho or
Copernicus, what it lacks in size it makes up for in its brilliance. I recently observed the
waning crescent Moon in a blue sky at about 11.30 am and the most noticeable feature by
far was Aristarchus.
Identifying the bright craters that can be seen at Full Moon can be an absorbing
task. They are so numerous that there is not space here to describe them all in detail and
anyone who is interested should equip his or herself with a good map, preferably
laminated – damp evenings have ruined many a good Moon map! Some bright craters to
look out for are Langrenus, on the border of Mare Fecunditatis, Proclus, to the west of
Mare Crisium and the unique Messier and Messier A in Mare Fecunditatis. Others include
Birt, which is close to the ‘Straight Wall’ (Rupes Recta), Posidonius (Mare Serentatis),
Aristoteles and Eudoxus (Mare Frigoris), and Gassendi (Mare Humorum). These are but a
few of the bright craters you might be able to locate.
The final objects to look out for require a favourable libration. If you are not familiar
with this term, put simply it is an apparent rocking back and forth of the Moon so that we
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see slightly more of its surface than one would expect to see on a body that is tidally
locked to our Earth and thus keeping one side forever facing us. We are able to see 59%
of the surface, the remaining 41% is forever hidden from terrestrial observers (but of
course it has been photographed and mapped by numerous spacecraft, including the
seven manned Apollo missions). The causes of this ‘rocking’ need not concern us here. If
you seek an explanation type ‘lunar libration’ into a search engine; in addition to better
descriptions than I could manage there’s a wonderful NASA video showing the ‘wobble’.
When the Moon is Full and the ‘wobble’ is in our favour we are able to get just a glimpse
of the Mare Orientale. This feature was named in the early 20th century before the
International Astronomical Union’s decision, in 1961, to reverse the classical east-west
convention and adopt the astronautical convention, placing the ‘Eastern Sea’ in the west!
As mentioned on Evening !2, the mountains of Montes Cordillera and Montes Rook may be
seen. These are, in fact a glimpse of the outer and inner rings of the huge Orientale
Basin. The dark patches of lava that are Lacus Autumni and Lacus Veris (Lake of Autumn
and Lake of Spring) may be seen between them, but Mare Orientale itself is more elusive.
It’s worth looking out for it though if you’re a ‘lunartic’ like me, I well remember the thrill I
experienced when I first saw the dark, elongated smudge that was the centre of this
enormous impact basin!
Wishing you clear skies for 2018,

Spadge
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Chris
Greenfield

Pint of Science

Over 50 people attended the very first “Atoms to Galaxies” talk in Norwich, held in the
Forum’s atrium for the Norwich Science Festival.
Organised by the Norwich “Pint of Science” publicist and PhD Student Sophie from the
Quadram Institute, this event brought together members of the public with an interest in
astronomy, volunteers from the Norwich Astronomical Society and well know TV Astronomer Mark
Thompson whose opening talk was the highly topical “From the Big Bang to a Pint of Beer.”
I’d been approached
on Twitter by Sophie and
asked to help find a
speaker (thanks Dave
Cook) and then for two
volunteers (thanks Shaun
Reynolds and Chris
Grimmer).
Normally, Pint of
Science events are held in
a local pub, the idea being
to bring researchers to a
local pub to show the latest
happenings in the world of
science. For the Norwich
Science Festival, the Fat
Cat Tap brought their “popup” pub into the Forum,
with their own special
Science Festival special ale!
(it was fab too!).
Mark’s talk followed
the journey of hydrogen
atoms from the very
beginning of the universe,
as they experienced processes and changes to create the necessary chemicals for a pint of beer!
Experienced NAS member Dave Cooke then gave a talk that took the audience of a journey
starting with local and familiar objects, to create a frame of reference, before taking the attendees
on an astronomical journey to very
edge of the known universe!
A Quiz followed, based on
the superb images from Chris
Grimmer and Shaun Reynolds.
Winning scores for the quiz came
from the Fat Cat Trap and UEA
Physics Student (and NAS
member) Tulaine Kent. After
which, Sophie from Pint of
Science thanked everyone for
attending the very first Pint of
Science Atoms to Galaxies in
Norwich.
We had a great evening,
promoted NAS to members of the
public and at the end met with one
of the co-founders from a Pint of
Science too. Hopefully will lead to
future collaborations in May 2018.
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SUE’S STELLAR SUGGESTIONS

Ursa Major
There is so much to see in the winter, and like most people I will probably always be wanting
to look at the beautiful nebula in Orion, and all the wonderful open clusters nearby, but it pays to
turn away and look north towards the asterism known as The Plough or Big Dipper. This is part of
the constellation Ursa Major, just the hind quarters and tail of the great bear.

The Plough can be used as a guide to find true North by following a line from the top two
stars Merak and Dubhe which point to Polaris, the North Star. If you need to use Polaris and want
to be sure you have the right star check with a telescope for a fainter companion.....to be
absolutely sure leave the telescope without tracking for a few minutes, Polaris will stay in the eye
piece.
A chart of deep sky objects shows a broad band of galaxies flowing through the Plough, down
through Canes Venatici and on into Coma Berenice and Virgo. So this is clearly a good place to go
galaxy hunting with a large telescope. However I will limit this article to some bright objects easily
found with my 85 mmm refractor.
It's a good plan to start off with a bright double star and here we have just the thing. Go to
the second star up in the bear's tail, here good eyes will already see two stars close together, Alcor
and Mizar. A telescope will show that Alcor is itself a double star. This is a nice object to show
visitors who have never looked through a scope before, it is also bright enough to see under less
than perfect conditions!
Next we need to look higher up towards the great bear's ears to find two galaxies M81 and
M82. I take a line through the diagonal stars on the bowl of the Plough - Phecda and Dubhe - I
then go the same distance again on this line and then just a touch to the left. This is a rough and
ready method which works for me.....most of the time. It can help to ask a fellow observer with
"goto" to go to one of these galaxies, then look through their finder to see just where you need to
be. A very low power eyepiece is also very useful here, as is a good sky chart. I see these two as
wispy eyebrows in the same field of view, then increase the power if conditions are good to
observe each galaxy individually. It's worth pondering the thought that light from these has taken
around 12 million years to reach your eye.
I have another favourite Galaxy near the end of the tail, this is M51. I cannot pas up the
opportunity to look at this when I'm in Ursa Major, but strictly it is in Canes Venatici. Take a line
from Alkaid, the bottom star of the tail, out towards Cor Caroli, the alpha star of Canes Venatici.
About one third of the way along this line you will find this beautiful spiral galaxy with its
companion. These are merging together. My small scope, on a good night, gives just a hint of the
bridge between the two, but I take any opportunity to view this through one of the bigger scopes
around.
Close to Merak are two more Messier objects : an edge- on spiral galaxy M108 and the Owl
nebula M97. Point your scope slightly below and left of Merak to find these, a low power wide
angle will show them together in the same field. Once you have found them you can again increase
the power to observe each in turn.
I hope this has given you some ideas of where to look, just wrap up warm so you can relax
and enjoy the beautiful, if cold, winter night sky.

Sue
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Deep Sky notes Nov 2017

Dale Holt

This autumn I have been exploring in and around the square of Pegasus, a well known
pattern of four bright stars prominent in the autumn and early winter sky.
I have been searching out Arp galaxies, these are those published in Halton Arp’s Atlas of
Peculiar Galaxies in 1966. Arp had created a compilation of 338 of the most bizarrely shaped
galaxies and galaxy associations.
Firstly very close to α pegasi is Arp 13, NGC 7448 a high surface brightness spiral with
detached segments, it is a mag 11.6 galaxy approximately twice as long as it is wide at 2.7’ x 1.2’
and lies at a distance of 106 mly’s. Apart from its close proximity to a bright and notable star,
there is little to commend this galaxy to the observer other than the challenge of locating it and
adding it to one’s list of targets seen. Staying in the bottom right hand corner of the square we
move onto Arp 212 which is NGC 7625 a spiral galaxy, mag 12.1 almost round 1.6’ x 1.5’ and
81mly distant. Large apertures and imagers maybe able to detect dust lanes of which there are
three. Helping to locate it in smaller scopes is the 7th mag star 68 peg in the same fov.
Moving from the bottom right hand star of the square to the top left hand one, this is in fact
α Andromedae which lies right up against the border with Pegasus. To the upper left of this
marker star we find Arp 113 listed in the catalogue as being NGC 67 & NGC 72 It is in fact a small
cluster of galaxies from an amateur astronomer’s perspective. Three brighter galaxies form a
triangle NGC 70, NGC 68 & NGC 71 the latter makes the point of the triangle pointing south to the
last bright member NGC 72. Spiral structure can be seen in NGC 70.
Moving onto a more dramatic and photogenic galactic pair in the form of Arp 86. Found near
midway between α andromedae and β pegasi , very close by are moderately bright stars pegasi
78 & 79. Arp 86 is an interacting pair, similar visually to M51 but considerably smaller and fainter,
the main galaxy is mag 12.0 NGC 7753 a fine face on spiral spanning 3.3’ x 2.1’ of sky at a
distance of 239
mly, NGC 7752
the much smaller
companion found
at the end of a
spiral arm
arching in a
northerly
direction. The
companion
covering 0.8’ x
0.5’ of sky, oval
shaped,
extending
roughly east
west is pretty
faint at mag
14.3.
I hope my
words and
sketchers might
temp a few
members to
explore in and
around the great
2017-11-06
square of
NGC7625
Pegasus.

Arp 212
505mmwatec120n

Dale Holt
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Above:Sketch by Dale Holt
2017-10-2 NGC7448- Arp13
505mm-watec120n
Bellow:2013-10-29-Arp 86

Bellow:2014-11-9-Arp 113
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SKETCHPAD
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Below:2017-10-2 NGC7448
Arp13
505mm
watec120n

Above and Below:Solar Prominences by Sue Napper

Above:2017-11-16 NGC7757 Arp68
505mm
Watec120n

Left:2017-10-22 NGC7549
505mm
watec120n
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What’s Up This Winter

Paul
Webb

Winter time is the best time to observe because we have the longest hours
of darkness. If you are new to observing or you just need some ideas on what
to observe I hope these notes might prompt you to set up your scope or better still come
to the club & use the scopes available here to enjoy the dark skies before you purchase
your own.
I will assume that you have an atlas of the night sky & a basic knowledge of the
constellations & some of the main star patterns. If not, don’t worry as members will be
happy to point these out when observing on a Friday night. Most of the objects can be
seen in small telescopes from 3 to 6“ in diameter & will become more interesting in
medium apertures of 8” to 12”. I would recommend observing on the meridian (due south)
& travelling left (eastwards) to allow the longest time to find & observe your chosen
targets. From Seething on most nights magnitude (mag) 5 stars can be seen naked eye.
The most prominent asterism is the square of Pegasus, quite high in the sky at this
time of year. Here resides many faint galaxies that require larger scopes (12” or more) to
reveal themselves. To it’s left is the huge Andromeda galaxy M31. Naked eye observation
is possible from Seething but it is best viewed in a scope at low magnification no greater
than 50x. It’s companions M32 & M110 can also be seen in the same field of view (FOV) in
an medium sized scope.
Down from here close to the star Mirach in the constellation Andromeda is Mirach’s
ghost (NGC 404). A faint smudge some 10 million light years away!
Travel left from here, still in the constellation of Andromeda, and there is a stunning
double star, Almach, a blue & orange pair. Just 9.8 arc seconds separate them so up the
magnification to 100X or so.
Less than 10 degrees from here travelling up & left is the little dumbbell (M76). It is a
small planetary nebula so magnification is needed. This is quite close to Phi Persei, a mag
4 star visible naked eye.
If you travel higher in the sky you will see the distinctive “W” asterism part of
Cassiopeia. Close to the zenith (directly overhead) this may prove difficult to align your
scope to but do check out Caroline’s rose (NGC 7789). A most beautiful open cluster
placed between naked eye stars Rho & Sigma Cassiopieae. Equally impressive is the star
group of Eta Cassiopieae.
As the evening unfolds redirect your attention lower to Aries beneath Andromeda.
Another lovely double star that is Mesarthim (Gamma Arietis). A mag 3.9 star with a close
companion at mag 4.6. Both white & just 7.1” separation, so high magnification is
required. Further down & right just 5 degrees away is M74, a face on spiral galaxy in
Pisces. It is very close to mag 3.6 star Eta Piscium. This can prove challenging on less
favourable nights & a medium scope is recommended to see it.
Further down near the circlet of stars at the head of Cetus is M77. Another face on
galaxy that is more noticeable. It lies close to mag 4.1 star Delta Ceti.
By 10pm in November/December Orion is rising & higher above is naked eye cluster
M45 the Pleiades. It is great to see in binoculars or very low power in a scope. To the left
is constellation Auriga joining Taurus. Within Auriga are three open clusters M36, 37 & 38.
These can be picked up fairly easily in the triangle of bright stars in the bottom right of the
constellation. Just below & near to mag 3 star Zeta Tauri is the Crab nebula M1. A super
nova remnant that blew up & was first noted around the year 1054. Medium scopes are
best suited for this target.
Once again if you move about 8 degrees left of M1 you will find the magnificent open
cluster M35 in Gemini. Not too much magnification will show a peppering of stars &
several red stars embedded. An interesting planetary nebula, the Eskimo (NGC 2392) can
be found close to mag 3.5 star Wasat & beneath a “C” shape of tiny stars. Higher
magnification is best used here.
To finish off move over to the unmistakable constellation of Orion. The three stars of
his belt leads down to Sigma Orionis. A quintuple star group that resembles a mini solar
system. Lower down in the sword is M42 the Orion nebula with it’s trapezium cluster of
stars. Take your time to observe this phenomenal object. Clouds of illuminated dust amaze
the viewer.
So much to see. Enjoy your observations.
Clear skies
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WIDE FIELD IMAGING
By
Shaun Reynaulds

Widefield Imaging 2
After taking in all the ins and outs of finding where and when to capture that amazing
night sky in all its glory, the next step is undoubtedly one of the most crucial. The capturing
of data successfully. This is a relatively simple task but there are a number of steps to take
into consideration before you start.
The all important camera settings.
To get the best from the location on the night a few things need to be in place and even
best if those settings are correct before the night so as to make it easier and therefore, more
likely that you will get those well earned shots in the bag!
The camera settings are very important as they will enable you to not only capture those
images but, with post processing , will be able to bring out much detail you didnt think you
had at first glance. So with no further to do lets look at the ideal settings needed step by
step.

1. SHOOT IN RAW
Firstly, and most important,
SHOOT IN RAW ( thats the camera
file and NOT you!)
Many cameras have both JPEG
and RAW as ways to store the
information and its vital that if your
camera offers RAW then thats the way
to go. That way, you can change many
settings post process
in order to optimise the best settings,
one of which is the White Balance
( talked about later)

2.

ISO SPEED

The ISO ( International Standards
Organisation) is the way in which the
cameras sensor reacts to light
captured , increasing the ISO increases
the sensitivity which increases the faint
details from the sky. The downside is
the contrast between light and shade
can become noticeable if too high, also
it can in some cases increase noise. A
rule of thumb is to try out for your
camera to see what
best suits
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3. SHUTTER SPEED
The shutter speed is the way in which
to gather the available light to a maximum
without causing those stars to streak
across the frame looking like rugby balls!
This is slightly more complicated in that it
depends on a few things with each
camera, both
Lens and sensor type. The basic 'rule of
thumb' is known as the 500 RULE.
Simply, that means you must divide 500 by
your lens focal length to get a rough
Maximum shutter duration before the stars
start to streak. SO, for example a 50 mm
lens, the Maximum exposure is 10 seconds
i.e. 500 divided by 50 = 10 The
complication comes with the sensor size
also. For most cropped sensors found on Canon cameras, the sensor is a 1.6 times cropped
sensor so a further reduction in time would be needed as the 500 rule assumes a full size
sensor. So that 10 second exposure would need to be further divided by 1.6 giving a Maximum
exposure of 10 -1.6 = 6.25 sec

4. APERTURE SETTINGS
Put simply, as wide as your
lens will allow! Depending on the
lens, the lower the Aperture Setting,
the more light can enter the sensor
and be recorded into lovely signal! I
tend to use an Apeture slightly
closed down than my lens allows
because I am lucky enough to have
some very fast lenses, by that I
mean the lower the f number your
lens goes the more light it can
gather making it 'faster'. I therefore
use mainly F2 on my shots even
though my lens will go to f1.4. This
prevents a sharper image with less
vignetting whilst still maintaining a
fast aperture.

5.

FOCUSING

There is no picture for this as its something different for everybody I’ve spoken to. As for
myself, I tend to find a point at infinity during daylight hours to find the spot with the focuser
which gives the best focus and mark the lens. This works well for me as the lens is very stable
and holds focus very well through quite different temperatures. Some lenses might not do so
well and therefore it may be best to take a few test shots at the time of shooting at very high
ISO speeds ( noise doesn’t matter for this) and 'tweek' the focus gradually, between exposures
to find the optimum focus point. Others use LIVE VIEW to do this on a bright star or planet
perhaps to focus live. Obviously, Automatic Focus WILL NOT be of any use during night time
shooting as the the camera will not be able to focus automatic. Once these settings are tried
and tested on your camera , it wont take long to see which settings best suit and you can even
have them stored and set before you set out which will save time and prevent mishaps as these
clear nights far away take a big effort to capture and are far too precious to lose!
Next time I will cover some useful information on Panoramic shooting to capture vast areas
of the sky
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IMAGING THE PLANETS

Lewis

Challenges, tips and tricks (Part 2)

In Part 1 of this series we considered the importance of getting your telescope ready for
planetary imaging, paying particular attention to collimation of the telescope’s optics and ensuring
that time is allowed for the scope’s optical tube assembly (OTA) to achieve thermal equilibrium with
the surrounding air.
In Part 2 we will consider some things that you can’t change, but about which you should be
aware.

Seeing

You’ll hear this term mentioned a lot by astronomers and whilst there is a correct technical
definition, I’m going to treat it as catchall for the effects of turbulence in Earth’s atmosphere.
Atmospheric turbulence may go largely unnoticed by visual astronomers and even DSO imagers, but
if you want to image the planets, then in my opinion, even with a well collimated telescope, it is the
single most significant factor impacting image quality. You may stand out under a crystal clear sky
and think all is well, then turn your telescope
towards Jupiter, Saturn or Mars at high magnification and all you can see is a boiling blur.
We are of course looking through Earth’s atmosphere which is far from being of consistent
temperature or density throughout and is often very unstable. Layers of the atmosphere may be
travelling at significantly varying speeds, from the winds we feel at ground level to the 200mph jet
stream that may be racing overhead. High wind speeds in the upper atmosphere alone may not
result in poor seeing, but if we are looking through a boundary layer of air with significantly
different wind speeds then the churning air may lead to those ‘boiling’ planet views. There’s nothing
that can be done to improve things during those periods of poor seeing, but checking on line web
resources for the location of the jet stream can certainly improve your chances of not wasting your
time. Please note, however, that decent planetary images can be collected even when the jet
stream is directly overhead, when there is a stable laminar air flow, e.g. fast moving, but not
churning air. Equally even when the jet stream is out of the way, turbulence in other layers of our
atmosphere may still result in very poor seeing. This is definitely a case where, trial and effort will
eventually pay off. Note, with ‘lucky imaging’ which is discussed below, you only need a few
minutes of good seeing to get a decent final image, so you have to be at the telescope as often as
you can ready to grab those seemingly rare moments
experienced from the UK.

Lucky Imaging

Even with good seeing the high magnifications at which we image the planets will be
adversely impacted by the atmosphere, with the target appearing to move in and out of focus. Our
atmosphere acts like a variable lens with the best focus point constantly changing, so we want to
be able to grab those sometimes fleeting moments of good seeing and best focus. This is where
‘lucky imaging’ has transformed our ability to capture high definition images.
It works by taking a short video, typically one to a few minutes long, then using clever
software, such as Autostakkert, Registax, or similar to grade, select and stack the best (lucky)
frames from the video. The resulting stack which typically may comprise anything from 5% to 30%
of the best frames may then be sharpened and have other processing techniques applied to
produce a crisp final image. A variety of cameras may be used to capture the video, including video
functions on modern DSLR cameras, webcams, or high speed colour or mono CCD video cameras.
Good seeing combined with lucky imaging will yield the best results.

Altitude of target
Only a few years ago in 2014 Jupiter was sailing high in the winter/spring skies at above 60
degrees altitude, but since then it has moved unerringly south in its orbit year by year, such that in
2017 it was at only about 30-35 degrees above the horizon as it transited from our Norfolk latitude.
Saturn was at an even lower ~15 degrees altitude. As I explain below, imaging the planets at low
altitude (or elevation) brings particular
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challenges, however, despite their low altitude both are such gorgeous targets that it is still worth
the effort trying to photograph them.
During 2018 Jupiter will be even lower, barely above 20 degrees high when transiting
and getting lower in 2019 and 2020. Saturn will also still be down in the low teens for a few years
yet. 2018 will see Mars closest to Earth again in its two year cycle, so appearing very large in
telescopes, but unfortunately even lower at 12 degrees altitude in our Norfolk summer skies at its
opposition on 27 July 2018. One can of course overcome the difficulty of low altitude by heading to
the southern hemisphere where these three planets will all be soaring high in their 2018 winter
night sky, but I’ve only recently moved to Norfolk…
It’s not altitude per se that is the problem, but the fact that when we look at targets close to
the horizon we are observing them though the maximum amount of Earth’s atmosphere. Not only
does that expose us to the worst effects of poor seeing, but the atmosphere also acts like a prism,
or lens, bending light that passes through it. If you’ve seen a straight drinking straw in a glass of
water then you may have noticed that it looks bent at the point that it passes through the air to
water boundary. This bent straw effect is due to refraction, with the refractive index of water being
different to air, altering our view of the straight straw. Further, if you recall school experiments with
prisms, or have ever seen a rainbow then you’ll also know that refracted ‘white’ light will split into
colours with red at one end of the visible spectrum and blue at the other.
This visible light dispersion is most significant at the shorter wavelength of blue light with least
dispersion happening at the longer red light wavelengths. When viewing the planets at high
altitudes colour dispersion is minimal as the light is coming to us through Earth’s atmosphere at an
angle perpendicular (90 degrees) to our observing location, i.e. straight down; hence the light is not
being bent or dispersed and we see crisp clear images. When viewing targets that are at low
altitudes, i.e. closer to the horizon, then their light is entering Earth’s atmosphere at an angle with
the light being bent and dispersed; hence views of the planets will show significant colour fringes,
red towards the bottom and blue towards the top. The below dispersion graph and diagram of
Saturn shows what is happening.
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The light from Saturn is dispersed so
that we see multiple coloured images rather than a single image. In addition to the
dispersion, the focus points for the different colours (wavelengths) are not the
same, resulting in a slightly out of focus,
blurred colour image.
There are two primary ways to overcome this.
One way is to shoot the images with
a colour camera and use a device known
as an atmospheric dispersion corrector
(ADC) in front of the camera sensor, which
as its name describes, corrects the dispersion. The way the ADC works is by a pair
of rotating prisms as described in the below image. The angle of prism rotation is
adjustable according to the altitude of the
target being imaged, such that the extent
of dispersion may be matched and
corrected.
Another way is to use a mono CCD
camera to capture separate images using
red, green and blue filters, which are subsequently combined to create a colour image. Even then it will be seen that the
quality (sharpness) of the red image (least
dispersion) will be superior to green, with
blue data (greatest dispersion) usually
much inferior.
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The ADC may also be used beneficially with a mono camera and RGB filters as
each of these broadband filters also experience dispersion, albeit much less so than a
colour camera working across the full visible spectrum. It should also be realised
that the dispersion of ‘light’ continues throughout the electromagnetic spectrum either
side of visible light (red to blue), hence imaging with an infra red filter can produce
even sharper detail than a standard red filter. The below image montage of Saturn
taken by me on 5 July 2017 shows the varying quality of the 4 separate channels with
the 3 ‘colour’ (RGB) channels being used to create a colour image. The IR data was
added as a luminance layer to sharpen the RGB image, to produce the final IR-RGB
image.

In Part 3 I will consider the impact of planetary rotation on image capture
and explore software available to really help obtain a final high definition image,
especially when imaging Jupiter.

Geof Lewis
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Below:
Flame, Horsehead, and Orion
Nebulas
(NGC 2024, Barnard 33, and M52)
By
Thomas Latham

Above:
Lands End
By
Shaun Reynalds
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NGC7331
By
Chris Grimmer

M27
By
Chris Grimmer
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A Spot Of Solar Observation

Andrew
Gardiner

Solar Viewing – part 3. Hα Observation
Having discussed viewing the Sun using the basic premise of dimming it to a safe level, I
now dip my toe into the deeper and more esoteric water of narrow band viewing.
So what is Hα (pronounced “hydrogen alpha”) and why is it important? Imagine a nail
resting on the table. It is a piece of cold, grey iron that doesn’t do much apart from being cold
and grey. If it is then heated, the nail will change colour, eventually glowing red then white as it
gets hot. What is being observed is the conversion of heat energy to light by the iron. The colour
we see depends on the wavelength of the light and is characteristic of the material and
temperature. Sometimes a single wavelength of light is generated and sometimes a mixture. Any
material can be energised until it glows, an orange street lap is energised sodium glowing with a
single ‘orange’ wavelength of 589nm, lamps containing mercury primarily glow in the ultra violet
and neon lamps appear red. If hydrogen is heated it glows in several wavelengths including
some at the red end of the spectrum. The most significant wavelength for us is 656.28nm (a
frequency of 4.57x1014Hz) which is known
as the Hα line.
So why is Hα useful for solar
observing? Basically the sun’s photosphere
layer that is observed in white light is so hot
and bright that it obscures dimmer features.
Imagine trying to see the person behind an
annoying white torch on a dark night … it is
difficult because of the brightness of the
torch relative to the dimness of the person
behind it. Turn off the bright glare of the
torch and the dim person becomes visible.
Turning back to the sun, the photosphere
washes out the dimmer layer, the
chromosphere, just above it. However that
Image by Bob Antol (stargate4173.com)
thin layer, only about 1000 miles thick,
17/09/2015
contains molecular hydrogen which is
heated to 4000°C causing it to glow at the Hα wavelength. This can be used to our advantage –
blank out everything apart from the Hα and what is left is the chromosphere glow. The question
is then how to do it? Well, for the amateur there are a couple of ways which are closely related.
Observers of the stars generally consider the bigger the telescope the better, however
observers of the sun will generally find that, in the UK, a refractor of about 130mm will give
about as good a view as is possible as light gathering is not a problem. Larger optics may give
more resolution but at huge extra cost and the increased heat build-up in the telescope can show
diminishing returns, especially considering the few viewing windows of good seeing when the
results are very good.
So how do we reduce the brightness of the photosphere whilst still seeing the much
dimmer Hα chromosphere? It is not possible to build a single notch filter to remove everything
apart from the frequency required so instead the answer is a series of expensive filters. The best
results will always come with the biggest price. In this case the price of the filters rises
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exponentially with size so, the smaller the
filters the more affordable the system will
be. With that in mind Hα filter systems
often use very small filters where
possible to reduce cost. Filters may be
stacked in various ways however there
are basically three types which are all
required for safe operation.
The basic filter required is a FabryPerot etalon tuned to 656.28nm. This
filter is a “comb” filter which passes the
design wavelength (Hα in this case) but
they unfortunately allow through
multiples and fractions of the base
frequency of light which extend both
directions into the ultra violet and infrared wings of the spectrum. If you
consider the light frequencies passed as
teeth of a comb, we need only the central tooth of the comb. Therefore the etalon alone is not
enough to be safe and is still passing lots of wavelengths which obviously does not satisfy the
need for a single frequency/wavelength.
The complimentary filter to the etalon is a “block filter”. This is designed as a notch filter to
allow through wavelengths around 656nm. It is extremely hard(thus expensive) to produce a
very narrow notch filter but a wider one of several wavelengths wide which only allows through
the base Hα peak passed by the etalon is easier. The block filter is made small so it is economic
to produce and placed closer to the focal point of the telescope so it doesn’t vignette the light
cone therefore it has to resist a lot of heating so it may have a limited life. To extend this life
and improve temperature stability of the system as a whole, an energy rejection filter (ERF) that
cuts out UV and IR is often included as the first full-aperture filter or manufactured as a coating
on the etalon itself. There may be a requirement to dim the final image more but fundamentally
we can now see the single Hα wavelength at the eyepiece. What is now interesting is that, like
a police car siren changing note, the wavelength of light changes with speed – light emitted by
material heading towards the observer is shifted slightly towards the blue end of the spectrum,
if moving away it will be shifted to the red – these conditions are termed ‘off band’. Anything ‘on
band’ will look bright in the viewfinder, anything ‘off-band’ will appear progressively darker.
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How are these filters used? One form is a full aperture ERF/etalon before the objective lens
with a small block filter at the focuser all assembled around a standard refractor such as those
made by Lunt or Coronado. It is possible to purchase the filters to assemble onto your own
telescope however the usual method is to purchase a pre-made complete system. These are
expensive but work amazingly well. These systems have a couple of advantages. Firstly the
etalon is (usually) before the first telescope lens which means the light rays entering the etalon
are parallel which is essential for accurate wavelength selection. They also have methods of
slightly changing the etalon – by tilting or applying pressure – to change the central wavelength
selected which allows the viewing of different
features depending on how they are moving. The
usual specification for the filters is “<1Å” (0.1nm),
usually Coronado can regularly achieve 0.7Å. The
tighter the filter, the better the resolution, and the
more satisfying the overall views will be. These
systems can be improved further by ‘double
stacking’ – that is adding a second matched etalon.
It will dim the image slightly but can improve the
filter to 0.5Å. It is possible to have a full disk image
with these devices on a telescope of about 500mm
focal length and f/10 focal ratio.
The second form of filter assembly is an
“oven”. This is a complete assembly used at the
focuser of a refractor and the on-band frequency/
wavelength is tightly controlled using heaters. This
delivers accuracies of up to 0.3Å. These are
research grade devices but are also very expensive.
It may be advisable to use an ERF in association
with these devices in some situations. Field of view
will be dependent on the telescope used.
The third filter is a cheap variation of the oven. The Daystar Quark is a self-contained
eyepiece with some degree of tuning control using a heater. It needs no additional ERF unless
the telescope is above a certain size. These devices work at an optimally with telescopes of
about f/6 focal ratios. Views can be of high quality but will be of high magnification as there is in
-built barlowing – no full disc images. Be aware that there are ‘good and bad’ Quarks but
Daystar appear to give very good support if there are issues.
So, after spending a lot of money on this equipment, what can be observed with it? The
chromosphere is not static and this can be clearly seen with ‘structures’ on the surface which
can sometimes been seen changing over several minutes. Sunspots appear with dark and pale
structures. There are usually dark, ribbon-like structures which are filaments of gas erupting
from the surface. At higher magnification, and looking at the edges, it is clear that the surface
appears ‘hairy’ with structures called spicules erupting from the surface. With good seeing it is
clear that the entire surface is covered with a granular structure rather than being consistently
flat and smooth like a ball. Perhaps the most striking features are streamers of gas, called
prominences, tens of thousands of miles high erupting from the surface, often seen to loop or
swirl in magnetic fields and which can change over very short periods. Occasionally these gas
filaments can have enough velocity
to completely disconnect from the
surface. Hα does truly demonstrate
the dynamic nature of the Sun.
Next time I will round up with
a quick comment on observing in
one further wavelength of light,
show some images and compare
views in different wavelengths.

Andy
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The Night I Found Florence
I got observing at 2am BST (did get out at 01:30 but there was too much moon I thought),
I’d already printed off charts from Sky Tools 3 for 00:44 UT and 01:44 UT . So I entered coordinates for midway at 02:15 BST but a tall poplar tree was blocking a good portion of view. I
then entered the coordinates for the 01:44 UT window and waited whilst getting the star field
‘correct’ in my head. I was using the 12” Mewlon and seeing stars below mag 13 (when checking
later) and for some reason I was examining much fainter stars than Florence (habit of years of
looking for mag 12 and fainter asteroid earth grazers I think). Anyway I identified the brighter
field stars which turned out to be mag 9.5 to mag 9.9 but the brightest one wasn’t on the chart
(mag 9.1 Florence)! So plotted it against timings as per attached scan. Initially using a 40mm
Pentax giving x90 and a 0.72 deg FOV. Then switched to 17mm Ethos (x210 and nearly 0.5
degs) then finally 7mm DeLite (x510). At this power I actually observed it moving in real time
past TYC 01634-0756, a mag 12 star. Not sure if it went over it or just to the side of it, seeing
was a bit blobby at this power and <30 degs alt so for 2 or 3 seconds they merged, then started
separating again – wonderful stuff! Celestial mechanics in motion!

Andrew Robertson
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ESO HQ Announcing Unprecedented Discovery
The announcement from the HQ of the European Southern Observatory, arrived (like so
many these day) on our Twitter feed; "Media #Advisory: 16.10, 16:00 CEST, #press conference
@ESO HQ announcing unprecedented discovery."
The ESO website had an invitation to sign up to watch the press conference on line and
more details of the discovery; but on the understanding that the information was embargoed
and not to be discussed before the press conference.
The announcement from ESO was preceded earlier in the week with comments made by
the team at LIGO, various scientific journals, blogs and of course Twitter too, so I signed up
there and then!
It was a little frustrating, as once I’d agreed to honour the embargo, numerous reports and
comments appeared on the web, from journals like New Scientist and Nature; their reports were
very close to the details on the press release; either they had breached the embargo, or their
journalists were very well informed!
For the first time ever, astronomers have observed both gravitational waves and light
(electromagnetic radiation) from the same event, a merging of two neutron stars in a galaxy
approximately 130 light years from Earth (NGC 4993).
The gravitational wave detectors, LIGO / VIRGO detected a gravitational wave
(GW170817), and just a few seconds later NASA’s Fermi Gamma-ray Space Telescope and ESA’s
Gamma Ray Astrophysics Laboratory detected a short gamma-ray burst from the same area of
the sky.
This prompted ESO to launch their biggest ever “target of opportunity” observing
campaign, and pointed pretty much EVERYTHING to the target area. A new point of light was
spotted, appearing very close to NGC 4993, (a lenticular galaxy in Hydra). This new light source
was the result of two neutron stars merging and is called a “kilonova.”
Previous gravitation wave detections have been the merging of black holes, this is the first
detection of merging neutron stars!
NGC 4993, is about 130 million light-years from Earth. This makes the source both the
closest gravitational wave event detected so far and also one of the closest gamma-ray burst
sources ever seen.
The excitement from the assembled scientists at ESO’s headquarters were evident, many
of the answers given to some of the questions were very technical and I could barely keep up
with my notes, but from the conference I gleaned a few things;
•
Heavier than iron elements like platinum and gold are formed and “seeded” by the merging
or neutron stars.
•
The colour of the kilonova shifted from very blue to very red over just a few days,
•
This event will help astrophysicists refine further the model of the Hubble Constant (the
rate that the universe is expanding) and use the combination of the LIGO / Virgo de
tectors in combination to enhance the accuracy of measuring distances…we have the
standard “candles” …brightness of stars, we now have the standard “sound” too.
•
This event provided confirmation that neutron star mergers can produce short gamma ray
bursts, the question is “are all the short gamma ray bursts we have observed caused
by merging neutron stars?”
•
Observing both electromagnetic and gravitational waves from the same event suggests
that gravitational waves travel at the same speed as light.
•
There are plans to automate and refine the process of using visual instruments in
conjunction with the gravitational wave detectors, as and when the next opportunity
arises.
•
Combining the use of gravitational wave detectors and optical instruments will allow
astrophysicists to “look” even further back in time (I missed how).
•
There are plans to build more gravitational wave detectors, giving enhanced resolution,
one of the detectors is due to be built in India; I missed where the others were going
to be sited.
The event was wrapped up with the final thought, that this event could / would lead to a
new branch of astrophysics ….exciting times!

Chris Greenfield
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The image

Andrew

Astro Photography

Sitkowski

(What do you need apart from clear skies and patience!)

The Image shows my own setup which comprises piggy-back scopes and ancilliary equipment
housed in a roll-off roof observatory. Lets look at each partin detail:Dew Shield – this is essentially a tubular extension to the scope. Dew forms when the surface
temperature of an object drops below the dew point of the ambient air (leading to water droplets forming
on the object). Your telescope will raidate heat as it cools down. The dew shield aims to slow the rate of
heat radiation from the lens by making a zone of air that lies at a temperature between that of the lens
and ambient air.
Dew Heaters – are electrically heated bands which can be placed around the telescope lens and
help prevent dew formation by trying to keep the lens temperature just above the dew point. The dew
shield on the 8” SCT actually has a double band of thermal resistance wire inserted into the edge trim so
it forms a combined dew shield/dew heater.
Finder Scope – most telescopes come with some form of finder scope which aids visually aligning
the telescope with a star. Having one with an illuminated reticule may be easier to use in dark skies than
the standard one on the Celestron scopes. The cross hairs are easy to pick out in late evening skies but in
true darkness they are hard to use.
Refractor – I have an 80 x 600 mm refractor telescope mounted piggy-back with the main scope.
Originally this was my ‘guide scope’ but, I found that trying to guide with a lower resolution
(magnification) telescope was not ideal, as a small deviation in guide star location could be significant in
the higher magnification main scope. Thus, I have now turned this into a dual imaging system where I
image the same area of sky at two different magnifications simultaneously.
8” SCT – this is the main telescope (Schmidt-Cassegrain Telescope), it has internal mirrors which
reflect the light increasing the focal length within a shorter body. At the outlet from the telescope a field
flattener/focal reducer is mounted to slightly widen the field of view and correct for curvature from the
mirrors. The problem with the field flattener/focal reducer is that the focal point is at most 55 mm away
from the lens. Thus, it is necessary to keep additional attachments narrow in order to achieve focus.
CMOS Camera – this is one shot colour camera, in this instance an Altair Astro 183C model with 5440 x
3648 pixel resolution and a 2.4 micron pixel size. The choice between colour and monochrome is an
individual one. I have gone for one of each to try to cover the bases. Planetary imaging is better with a
colour camera. Deep sky and dark objects are better with monochrome cameras which have higher
sensitivity. Because this camera is on my telescope with a wider field of view I went for one with high
resolution.CCD Camera – this is a monochrome Atik 314L camera with a 1390 x 1039 pixel resolution
and a 6.45 micron pixel size. This camera is cooled to reduce electronic noise and has high sensitivity to
light.

How do you choose which camera/telescope combination is best for your purposes?

One way to ask members of NAS for their experience and recommendations. It is also worth
checking out some simple web tools like http://astronomy.tools/calculators/field_of_view/. This simple to
use tool allows you to get an idea on what a celestial object would look like through various telescopes,
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cameras, etc.

Filter wheel – this is necessary if you have a monochrome camera and wish to use filters
without having to remove the camera each time. The best option is to have a computer controlled
filter wheel, so changing filters is automated. Filter wheels typically come in 5 or 7 position
options, mine is a Starlight Express 5 position USB filter wheel.
Filters – with monochrome cameras if you want to achieve colour images you ideally would
image the same object through Red, Blue and Green filters and then combine those into an RGB
image. Narrowband filters are also used a lot by astrophotographers (including myself – if I can
truly call myself an astrophotgrapher!). Narrow Band filters are designed to allow only a few
nanometers of light through at specific wavelengths. I use the Baader Planetarium ones but more
expensive narrowband filters exist that have even narrower wavelength specifications. The typical
filters used are Hα or Hβ, OIII and SII. These capture the common wavelengths of light emitted
by nebula and other deep sky objects. The other advantage of the narrowband filters is that they
essentially eliminate light pollution. Thus, if you are trying to image from urban areas, like myself,
you can still get good results. However, us urban observers will probably have to image longer in
order to achieve optimum images.
Guider – I am using an off-axis guider (remember trying to guide with a lower
magnification scope was not ideal for me). An off-axis guider is essentially a small mirror which is
placed in the image path of the telescope such that part of the image is reflected up to a guide
camera (yes a third camera). Since the main imaging camera is only viewing a small portion of
the incident image, the mirror is not observed in the main CCD camera image.
Guide Camera – I am using the Starlight Express Lodestar monochrome camera which 752
x 580 pixel camera with 8.2 micron pixel size. A lead from this camera goes to the auto-guide
port on the computerised mount.
Computerised ‘GoTo’ mount – this is the workhorse of the equipment. In my case I have
a Celestron AVX mount which, according to the specifications can take 30 lbs of equipment. I
have 20lbs of equipment on mine. The mount contains the motors and gears that will move
(slew) the telescope to any star (object) and then track that object as the earth rotates.

How do you choose which mount is best for you?

As the mount is really one of the critical parts of your equipment you should choose wisely.
Again ask NAS members for their recommendations, see their setups and listen to their
experience. The I-Optron mounts are popular within NAS, but I have a Celestron one. I found
that the backlash (free movement of the gears owing to poor synchronisation of the teeth) was
poor in my mount. It was necessary to remove the covers and adjust the motors so the drive
gears meshed smoothly with the axis gears. Having done this I can now achieve guiding with an
accuracy <1 pixel. PHD2 guiding software is free and excellent for diagnosing your equipment.
Counter balance weight – your telescope should be balanced in both the RA (right
ascension) and declination directions. The RA balance is achieved by sliding the counterbalance
weights until they match the mass of the telescopes and equipment. The declination balance is
achieved by sliding the entire telescope assembly up or down the mounting dovetail attachment
point until balance is achieved.
Pier or Tripod – you need to sit the mount and equipment on some form of pier or tripod
to make it accessible for you to use. In my case I have the telescope mounted on a pier, but I
also have tripods in case I want portability. A pier is best if you have a permanent site, but the
choice is individual preference. The same rules apply to both, they must be
on firm ground, level and free from being knocked or vibrated.
Polarscope – in order to simplify guiding the
telescope you should ideally align one axis with the
north celestial pole, so that the Earth’s rotation can
largely be compensated in one axis only. Polarscopes
are small telescopes mounted along the altitude axis of
the telescope which you point North and then align a
mark with the position of Polaris in the night sky, to
roughly polar align the scope. You can then fine tune
this alignment with a variety of software tools. Some
computerised mounts have alignment routines in them
that will move the scope to the position that a given star
should be, if it was properly polar aligned, and you then
adjust the altitude and azimuth knobs to centre the star.
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There is the drift alignment routine and even a ‘Polemaster’ camera (this camera replaces
the polar scope that looks through the center of an equatorial mount) that can aid
alignment.
Focus – is as critical as guiding in order to obtain sharp images. The ‘professional’ amateur
astrophotographers have auto-focus equipment allowing the software to maintain perfect focus
throughout an imaging session. Typically these auto-focus devices are mounted to a ‘Crayford’
focuser (a device which fits into the image path at the rear of the telescope and provides fine
focus adjustment on that image). For many years I have had a ‘home made’ remote focuser (left
hand image) on my 8” SCT. It is simply comprised of a 12 volt DC motor coupled to a worm
gear. The worm gear engages gears which transfer the motion to the focus knob of the
telescope which has a plastic gear slid over it. It is now possible to purchase motor/gear sets for
remote focussing as shown in the right hand image (a Skywatcher remote focus motor) coupled
to the telescope focus knob via a toothed belt and gears (from 3D printers). I have purchased,
but am still waiting for a Hitech DC motor controller to convert these into ‘autofocus’ units.
Flat Field panel – whilst not essential (as you can capture flat field images from an even sky),
a flat field panel of some sorts is useful. I have an Aurora electroluminescent flat field panel
which is used to capture artefacts in the imaging equipment like dust on the camera sensor, etc.
Flat images along with Darks and Bias images are all used to calibrate and improve your
captured image quality.
Well that’s it, almost! You obviously need power supplies, cables (which should be mounted so
they cannot snag and minimise drag on the telescopes). You also need a computer and software
to capture the images and control everything. The choice of software can be a mine-field itself.
Each supplier of camera will provide you with software for their camera, which will have a variety
of features and capabilities. However, a current popular and excellent software package is
Sequence Generator Pro. This is a tool that has the capability to automate the entire
astrophotography imaging session for you (provided your equipment is capable of automation).
It will slew the telescope to a location you choose and then plate solve (determine the centre of
the telescopes view through comparison to star databases) and will correct for any offset so that
the object you desire is in the centre of the image. It will start guiding, autofocus and then
capture the images you desire.
The final thing you need is processing software. Once you have captured you precious images,
you need some way to bring them together to form an eye-catching prize winning image. Again
there are many software packages available to help you achieve this and empty your bank
account. I am using and learning PixInsight as my tool of choice for image processing. It is
possible to achieve good results from freeware like RegiStack (or others) for image calibration
and stacking and then GIMP for processing. This all comes down to personal choice, budget and
what you are used to.
An example of my most recent foray into astrophotography is shown below. On the left is the
image from the one-shot colour CMOS camera (24 x 10 minute exposures) showing both Bode’s
galaxy and the Cigar galaxy. The right hand image is Bode’s galaxy through the CCD camera (18
x 2 minute, 4 x 5 minute and 14 x 10 minute luminance exposures). Both images acquired
simultaneously over 2 different nights. Neither image has had any deconvolution or sharpening
done to them as I have not figured that bit out yet. I have to admit I am pleased with these
images, especially the colour one, given that these objects were low in the sky and the images
suffered from a lot of ‘seeing’ and light pollution.
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Spot the Difference!
Look closely at the two cartoons. There are 20 differences in the second picture and Cygnus
is offering a copy of Stargazing With a Telescope by Robin Scagell to the clever clogs who can find
them all. Simply mark the differences (preferably with a highlighter pen) and either send your entry to the editor via email or place it into his sweaty hands at the club. If you don't want to mark
your copy of Cygnus a photocopy will be fine. There is also a Jpeg on Cygnus Forum to print off.
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FORTHCOMING EVENTS
8th Dec. 2017: Members Talk. Radio Astronomy by Paul Young
15th\16th Dec 2017: Open Weekend. An Alien Sea of Life. By Martin Howe
19th Jan 2018: AGM
26th\27th Jan 2018: Open Weekend. Revealing the Jewels of the Winter

Skies. By Shaun Reynaulds
2nd Feb 2018: Members Talk. An Introduction To Variable Nebulae. By Nick
Hewitt.
10th Feb 2018: Public. Night of Stars at Fairhaven Water Garden
24th Feb 2018: Public. Astronomy for Young People at Seething Observatory
2nd Mar 2018: Latest Research from ESA/OU. With Dr Simon Sheridan
23rd\24th Mar 2018: Open Weekend. Cassini’s Saturn. By Dave Cook
30th Mar 2018: Members Talk. An Introduction to Variable Star Observing. By
Gary Poyner
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