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DISCLAIMER 

Cygnus is a quarterly publication, it is produced by and for members of the Norwich Astronomi-

cal Society. Opinions expressed in Cygnus are those of the contributors and do not necessarily 

reflect those of the Society 

Cover artwork: 

Compilation of pictures from the Moon Landing of 1969—images courtesy of the NASA archive. 

Designed by Gary Wortley 

EDITORIAL 
Is it really 50 years since the first humans stepped onto surface of the moon and 

plonked a flag into its surface; that has made me feel my age. One of my earliest 

memories is that of sitting with my dad putting together a very simple ‘jigsaw’ puzzle 

with the different sections of the Apollo II. I spent hours as a child playing very carefully 

with the pieces (and okay I admit it, have also ‘played’ with it as an adult too—but only 

to explain the mission to my children; promise). Although I was too young to remember 

the actual landing, the moon landing pack I inherited from my Dad was most definitely 

the thing that sparked my interest in the Moon, and also of the Universe.  
  

Although my training and career have been more Earthbound I’ve never lost that feel-

ing of wonder each and every time I get to glimpse a starry night; particularly one with 

the Moon’s presence too. Ironically it was my son’s interest in astronomy that brought 

me to Seething. We were both made to feel welcome and very quickly realised what a 

great place the Observatory is, and the people we’ve met there too. It is nice to be 

able to try and give something back; and so here I am taking over as Cygnus editor. 

Many thanks to Andrew Sudkowski for pulling the previous edition together; especially 

at fairy short notice. 
  

This is another bumper edition of Cygnus, as there were some articles patiently awaiting 

their moment in the cygnuseditor@norwichastro.org.uk inbox. That’s the email address 

to use if you’ve an article to submit for the Winter edition by the way (hint, hint). I’ve 

made some subtle changes to the layout of this edition, I hope it doesn’t cause too 

many sharp intakes of breath.  
  

With the Lunar-Landing anniversary still in mind and having spoken to some members of 

the Society for the History of Astronomy when they visited Seething not so long ago; it 

made me realise that it isn’t just the telescopes and advances that are interesting. I’d 

like to start a section of this magazine where members can share a short article about 

their favourite Astro experience, or about the ad-

vance in technology that has been something that 

has inspired them to look closer more intently at the 

night sky. Something else I’m keen to include are 

short articles about good astro-observing sites in oth-

er countries (or other parts of the UK), and on that 

note here’s a picture of the observatory in Genova 

(Italy), we recently visited.  www.osservatoriorighi.it 

 
Gary Wortley 

http://www.osservatoriorighi.it/
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CHAIRMAN’S REPORT 
 

NAS members are part of that very unusual group of people in the country who actu-

ally say to themselves “the nights are drawing in - hooray”. So the first thing for me to 

do in this latest issue of Cygnus is to thank all the present membership for renewing 

their membership, and secondly, to welcome all our new members to our Society. As 

usual, we have a lot going on this new season. For example, the public open eve-

nings each month are shown on our web site, in this magazine and are also listed in a 

separate flyer. 

 

One of the great pleasures of astronomy is its predictability, especially in a world with 

so many uncertainties. Of course there can be surprises in the night sky, ranging from 

lumps of rock or metal entering the atmosphere at high speed to the far off, sudden 

flare of a supernova. But we know that the Orion constellation will begin its welcome 

winter appearance, in the same way that Venus will be appearing at sunset in Sep-

tember, bright and lingering in the night sky for a short time afterwards. 

 

There is always a lot to see at night from Seething - weather conditions permitting, of 

course, and we have an increasingly large collection of telescopes for use. It is defi-

nitely a case for members of trying before you buy. We have learned a lot from our 

various attempts at organising training and telescope usage over the last few years. 

This season we intend a more comprehensive plan in this regard and this will be out-

lined in the first chairman’s newsletter of the new season which will be emailed to all 

members towards the end of September.  

 

Talking about communications, we have a variety of ways of communicating with 

members, which can be a good thing but can also mean individuals missing out on 

activities because they have been looking in the wrong place. In so far as we can, 

we will replicate our information as widely as possible, although as anyone who has 

worked in data collection or handling will know this is definitely not an optimum way 

of doing things. Apart from the fact that I just know that everyone will be reading the 

chairman’s newsletters, can I just plead for as much use of the NAS web site Forum as 

possible because for everything from knowing when informal observing sessions are 

going to take place to volunteering to help with group visits it is a very useful source 

of shared information. 

 

Group Visits are mostly to Seething, but sometimes to a school, village hall or scout, 

etc, hut where the group in question normally meets. They are satisfying one of the 

two principles on which the Society was set up. The unchanged wording on our con-

stitution is that the Society should “promote and advance public education in the 

science of Astronomy”. We would probably not use that wording if we were starting 

up today but the aim is the same. Also, the income from these visits is a major sec-

ondary source of finance for us after membership fees. It is also worth noting that this 

season we are keeping our fees at the same level as the previous season. 
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As can be imagined, we have a wide range of prepared talks to cover the differ-

ent requirements of visiting groups and their age ranges. One thing we cannot easi-

ly cater for is the constantly changing nature of astronomy’s understanding of the 

universe around us, whether it be at a galactic size or something closer to home, 

such as the age of Saturn’s rings. This results in the NAS visiting groups team having 

to be constantly on their metaphorical toes and up to speed with the latest exciting 

news about space. Just to give two examples. We can no longer cite Albireo as the 

binary star with the most delightful contrast of colours with its two stars, as they are 

probably not - binary star components, that is. More recently we have the vexed 

discovery that the Milky Way galaxy is twisted, which rather spoils one of the most 

helpful metaphors that we have about it, namely, that it resembles a fried egg in a 

pan. 

 

We have even been faced with a change while we have been talking. Thanks to 

our satellite broadband, we can display on the clubhouse projector screen the 

NASA exoplanets archive website. The rule of thumb now is not to mention the con-

firmed total number of exoplanets because on one famous occasion last year the 

number counter went up even as we were speaking. That certainly does display 

the dynamic nature of things astronomical! Of course what cannot be guarded 

against is the unexpected question, especially from children, ranging from “I don’t 

know the answer. I just like putting my hand up” to the completely unexpected 

“please help me. I’ve got my thumb stuck”. This turned out to be a slightly fidgety 

boy who had managed to get his digit stuck in an open end of our tubular seating. 

All in all, being a member of our rather splendid astronomical society with its own 

premises and equipment is a very enjoyable experience. Astronomical observing 

can be a very frustrating experience especially at our latitude and with our weath-

er patterns, which is probably one of the reasons why our radio astronomy group is 

becoming so active. Even so, even in August and with the object in question being 

fairly low above the horizon, one night at Seething we had exquisite views of Saturn 

and its rings. One evening like that just makes it all so worthwhile, so here’s wishing.. 

Clear skies… 
Roger Preece 
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Mare Tranquilitatis  

On public nights when visitors look through my scope at the Moon I can safely wa-

ger that at least one will ask, “Where did they land?” What they want, of course, is 

for me to point out the spot where the Lunar Excursion Module ‘Eagle’ touched 

down and where Neil Armstrong made that ‘one small step’. 

 

Well then, let’s start by answering that. If you look at my drawing of the Sea of Tran-

quility you will see that not far from the top left hand corner there is a crater 

named Moltke. Measuring 6.5 km in diameter this is the largest crater that is close 

to the landing site and the easiest to see with a small scope. With instruments of 

150 mm and above, and with high enough magnification, it is possible to make out 

the three craters named after the Apollo 11 crew. They are best seen when the 

Sun is low in the Moon’s sky, throwing the area into relief.  Armstrong is the largest 

at 4.6 km, Aldrin measures 3.4 km and Collins is the smallest at 2.4 km.  (You might 

feel sorry for Mike Collins, not only did he remain in orbit in the command module 

while his colleagues first-footed but he also ended up having his name used for the 

smallest crater!)  

 

You will see that I have also marked ‘Tranquility Base’, as the LEM crew called their 

touchdown point (‘Statio Tranquilitatis’ if you want it in Latin, though I can’t imag-

ine you would!). This area had been fairly well surveyed by NASA before the 

manned landing.  In 1965 Ranger 8 impacted north of the spot where Eagle land-

ed. Also to the north is the loca-

tion of Surveyor 5 which suc-

cessfully soft landed in 1967 and 

carried out the very first on-site 

analysis of the lunar regolith. 

However, there is much more to 

see in this ‘sea’.  Following the 

‘coastline’ north from Moltke we 

find a number of craters. The 30 

km Sabine and its neighbour  

Ritter (31 km) are believed to 

have been created when an 

incoming meteor split in two.  

Both are quite shallow and it 

seems likely that they were both 

flooded by magma welling up 

through cracks in their floors. Of 

MOONWATCHERS - down to the sea (4) 

Graham Sparrow continues his nautical 

journey across the seas of our moon. This 

edition he gives us a timely view of the 

most famous part of our satellite. 
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the two Ritter has the most uneven floor and from Ritter we can see a pair of par-

allel rilles extending for about 100 km to the north-west. 

 

Next we come to the smaller (15 km) crater Manners and then to the 26 km Arago, 

but to my mind the most interesting feature in this area is Lamont.  I have to con-

fess that when I first sketched this area I drew the ridges that mark the location of 

this drowned crater without realizing what they were, it was only when I referred to 

my books that I discovered that they indicate a 75 km diameter crater that has 

been all but obscured by rising lava. Once again a low Sun helps when searching 

for this feature, so look for it when the western edge of Tranquilitatis is on the termi-

nator. 

Maclear and Ross are 20 and 24 km respectively.  An early attempt to get close up 

pictures of Mare Tranquilitatis failed when, in 1964, Ranger 6 crashed about 100 km 

east of Maclear. Ross has a slightly elongated shape and when its floor is not com-

pletely in shadow you will be able to see that it has a central peak. 

 

The 43 km diameter Plinius is another crater with a central mountain.  As well as this 

bright peak it also has a few other hills, and beyond its west wall a chain of moun-

tains extends towards the Haemus Mountains. These mark the boundary with the 

neighbouring Mare Serenitatis and our tour must now head east past Dawes and 

the inconspicuous Jansen (not to be confused with the much larger and better 

known Janssen which is in the Southern Uplands).  The eastern shore is not shown in 

my drawing but you will find many more features there that are worthy of your at-

tention. Take a look at a detailed map of the Moon to help you locate them.  I 

must mention Sinus Amoris, which name hardly needs translating – yes, it means 

The Bay of Love! Maybe in the future romantically inclined tourists may cruise this 

bay hand in hand. It reaches some 250 km from the Mare Tranquilitatis so their jour-

ney would be a lengthy one, though I imagine any hanky panky would be severe-

ly limited by their space suits! 

 

Heading south we skirt the dark roughly rhomboidal shape of Palus Somni, which 

means ‘Marsh of Sleep’. It lies close to the Mare Crisium. Close to the west of this 

feature the crater Cauchy 

lies between a scarp and a 

rille.   

 

The rille (Rima Cauchy) is be-

tween Cauchy and Palus 

Somni and Rupes Cauchy 

(the scarp) is to the south-

KEY 

11—Tranquility Base,   

S—Sabine, R—Ritter,  

A—Arago,  L—Lamont,   

Ma—Maclear,  

Ro—Ross,  P—Plinius,   

J—Jansen,  

Mk—Maskelyne 
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west of the crater.  Rima Cauchy is 210 km long and Rupes Cauchy, an easy object 

for small scopes, is some 120 km before it changes into a rille.  At sunrise it casts a strik-

ing shadow and a lunar sunset it is brightly lit and easily seen. 
  

In the south-east the Montes Secchi separate Tranquilitatis from Mare Fecunditatis and 

turning west again we find ourselves back on my sketch, encountering the crater 

Maskelyne.  This 24 km diameter crater is named after Nevil Maskelyne, the 5th Astron-

omer Royal, and has a central peak and terraced walls.   
  

We have now circumnavigated the Sea of Tranquility. There’s plenty to occupy an 

observer and it’s well worth equipping yourself with a good Moon map and spending 

a tranquil half hour or so at the eyepiece. 
Clear skies,  Spadge 

MOONWATCHED - Partial Lunar Eclipse 
Graham isn’t the only moonwatcher of course. Many of us are spellbound, as were 

our ancestors, by the magnificent orb seemingly watching us back from her place in 

the sky. Len Adam was armed and ready to catch this beautiful series of images of 

the partial eclipse on the 17th July. 

Images of the partial lunar 

eclipse of 16th/17th July 2019 us-

ing my Sony Alpha 58 DSLT with a 

500mm lens. 
 

The equipment used is shown be-

low. The eclipse had started be-

fore the Moon had risen over the 

hillside shown in the image. 
Len Adam 
  

Len’s Sky Notes article can be 

found on page 10. 
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Images this issue are courtesy of Shaun Reynolds - see the back cover for Shaun’s 

event in September. 

  

The result is a 10 hour total in Ha O3 and S2 , 2.5 hts Ha , 2.5 O3 and 5 hours S2, all 

subs 900 sec  
 

 

 

IC 443 , Jellyfish Nebula,  

We had 6 clear nights in February on 

the trot! So took full advantage and 

did 5 or 6 hrs a night to end up with 

the 30 hour, 2 pane Hubble palette 

Image here, same details with 

equipment and subs etc.  

 

 

 
  

 
And now for something completely different. 

This is from last years holiday at St Ives in Cornwall, a composite image of the Full 

Harvest Moon rising over the Harbour.  
  

I planned the spot carefully to 

make sure it would pass over the 

tower and got this result, it spans 

around an hour with several shots 

done 2 mins apart and the I im-

age is made up from these with 

the first image forming the fore-

ground and others composited in 

the image  

 

Done with my Canon 6D and 

24mm lens. 

Members Images 

Horsehead Nebula 

It's a difficult one in that it only transits a 

degree or two above my neighbour's 

roof! So I could only do an hour a night 

owing to losing it , also I did it in the Hub-

ble palette as vis light would not have 

been too good with heat etc radiating 

from roof below.  

 

Done on an NEQ6R PRO mount, William's 

Optics FLT 98mm APO with SXVH 694 
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October/November/December 2019 
  

It is 10 p.m. on Friday 4th October 2019 and a club night at Seething observatory. In 

the hope that it is clear tonight what can we see in the sky? The Moon is in Sagitta-

rius with a phase of 41.78% (waxing) but set about 2 minutes ago, so it is now safely 

out of the way and will not cause any interference.  
  

The planet Neptune is in Aquarius at an altitude 

of just over 29° a little to the south of west of the 

star 90-Phi Aquarii. (HIP 114724).  I measure a 

separation of about 45 minutes of arc between 

this 4th magnitude star and Neptune on my star 

chart for this date. Neptune has an estimated 

magnitude of 7.82 for October 4th 2019. Nep-

tune will be best seen using a medium to large 

telescope but could be found in binoculars by 

monitoring the area of sky shown in Figure 1 on 

successive nights to observe its motion.  
  

Figure 1:  Neptune in Aquarius near the star num-

bered 90 on the chart. (90 Phi Aquarii) 

  

At 10 p.m. on the 4th October the North 

America Nebula, referred to in the previous 

edition of Cygnus, is well placed at an alti-

tude of just over 77°. A short series of expo-

sures with an appropriate lens and a DSLR 

camera will produce results as shown in Fig-

ure 2. (opposite) 
  

Although the North America Nebula can 

be seen throughout October, November, 

December, by December 4th at 10 p.m. it 

will only be at an altitude of about 33°. The 

image in Fig 2 was taken earlier in the year 

with the camera/lens combination shown 

in Figure 3.   

Figure 2 (right): The North America Nebula in 

Cygnus taken with a 51 mm diameter lens using 

a Canon 40D DSLR. LA. 

 

  

 

 

Figure 3 (above): This Canon 40D SLR and William Optics Redcat 51 combination was 

used to take the image of the North America Nebula in Figure 2. 

SKY NOTES 2 - for the Seething Observatory Sky  
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Back on the 4th October at 10 p.m. at a lower alti-

tude and towards the east there is an interesting 

region of sky illustrated in the chart in the region 

of Messier 33 shown in Figure 4. Included in this ar-

ea are Messier 31, Messier 32, Messier 33, Messier 

34 and Messier 110.  At 10 p.m., on the 4th Octo-

ber, M31 will be at an altitude of just over 60° as 

seen from Seething Observatory, M32 will be just 

under 60°, M33 will be at an altitude of over 45°, 

M34 at 43° and M110 at almost 61°. 
  

Figure 4 (right): Chart showing objects of interest near 

Messier 33 Chart courtesy of Software Bisque 

www.bisque.com 

 

A larger aperture with a greater focal length than 

that used for the North America nebula above will 

allow you to view or capture these objects.  

Messier 33 is shown in Figure 5. This image was tak-

en using an 8-inch Ritchey –Chretien Scope and is 

an LRGB image of the galaxy. This galaxy is in the 

constellation of Triangulum and lies about 3 million 

Light Years from us. If you know the field of view of 

your eyepiece/ telescope or camera/telescope 

combination, M33 has a major axis in excess of 60 

minutes of arc so you can check to see whether it 

will fit in your eyepiece of image frame. M33 is 

over twice the diameter of the full Moon. M33 will 

be observable throughout October, November 

and December. 
  

Figure 5: Messier 33 galaxy in Triangulum LA 

Messier 31 is certainly something you should ob-

serve whenever you can. You can spot it with the 

naked eye but it tends to be a bit disappointing 

through an eyepiece, as it does not really show 

any detail. An image however brings out consid-

erable detail in the galaxy.  The image in Figure 6 

is from a 51 mm diameter 250mm focal length 

lens. Again, with a larger focal length and aper-

ture you can capture much more detail. The 

monochrome image of M31 in Figure 7 shows 

M110 and M32, NGC 206, which is a bright star 

cloud within M31 and even an M31 globular clus-

ter. (Insets shown as negatives). The telescope 

used had a diameter of 106mm and a focal 

length of 530 mm.  
Figure 6: Wide angle image of Messier 31 LA 
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Figure 7: Messier 31 with 

features of interest. LA re-

mote image.  

 

 
  

 

 

The image in Figure 8 is of the open cluster Messier 34.  The dimensions of the im-

age are 0° 37' 20" x 0° 28' 13". This only shows the centre of the cluster which is usu-

ally stated as being 35’ x 35’ of arc.  This makes it a larger target than the full 

Moon. It is an excellent target for binoculars and a really nice object through a 

small telescope. The galaxy M31 and open cluster M34 will always be above the 

horizon from Seething and are visible throughout October, November and De-

cember.  

 

 

 

Figure 8: The open cluster 

Messier 34 in the constel-

lation of Perseus. LA  

 
 

 

 

 

Having looked at the outermost planet Neptune, there is another opportunity to 

view a planet that is slightly closer to us as Uranus comes to opposition on the 28th 

October when it will have a magnitude of 5.67. At 10 p.m. on the 28th October 

Uranus will be at an altitude of about 45° as seen from Seething Observatory – 

subject to the usual cloud restraints of course!  
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You would need to have good eyesight and clear skies to see the planet with the 

naked eye at this magnitude, so binoculars or a small telescope are needed as a 

minimum. With a larger telescope you will be able to see the planet as a disk and 

some of its satellites. No doubt Shakespeare would be pleased to learn that most 

of the moons of Uranus are 

named after his characters. The 

largest moon is Titania, over 1500 

km in diameter and the second 

largest moon Oberon is slightly 

smaller. To be able to observe 

these you will need at least an 8-

inch telescope. Uranus is identi-

fied on the chart in Figure 9. It will 

be in the constellation of Aries, 

just below Triangulum.  

 

The blue line on the chart passing 

close to Uranus is the Ecliptic, rep-

resenting the plane of the solar 

system. If you want to know more 

about Uranus, Patrick Moore’s 

‘Data Book of Astronomy” will 

give the basics in Chapter 11. My 

copy goes back to 2010 so the 

information is a little dated. I be-

lieve there is a 2014 edition.  

 

 

 

The Orionid Meteor Shower is at expected to peak on the night of the 21st/22nd 

October with an anticipated zenithal hourly rate (ZHR) of around 20 meteors an 

hour. The meteor shower is linked to Comet Halley.  
  

 

Figure 10: The 

Transit of Mercury 

11th November 

2019. Charts cour-

tesy of Software 

Bisque 

www.bisque.com 

 

An infrequent Transit of Mercury will take place on the 11th November that will be 

visible from Seething Observatory. There are only around 13 mercury transits in 

every 100 years.  Figure 10 shows the progress of the transit from 1 p.m. The transit 

will actually start at around 12:33. 

Figure 9: The location of the planet Uranus at Op-

position on October 28th 2019. Chart courtesy of 

Software Bisque www.bisque.com 
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I was lucky enough to be able to image the last transit of Mercury that took place on 

9th May 2016 in its entirety – from Lancashire – when some parts of the country were 

clouded out! I used a Canon 40D DSLR and a Meade 90mm telescope. It took place 

over a very similar time period to the forthcoming November 2019 event. The images 

in Figure 11, taken from a PowerPoint demo I did at the time, show Mercury from short-

ly after the start of the transit through to Mercury approaching the limb of the Sun. 

Hopefully this will give you an idea of what to expect if this is new to you. 

The 2016 transit , occurring in May, was visible in its entirety because of the longer sum-

mer days. Unfortunately the November transit will be cut short by the Sun setting when 

Mercury is still transiting. Ideally if you can set up a small telescope and DSLR with a 

field of view just greater than 30 minutes of arc or so to image the event that will be 

fine. HOWEVER you must use a solar filter  - I used a Mylar filter on the telescope objec-

tive and the finder. If you have a solar scope – even better!  

 

The longest day of the year occurs 

on 21st December. On 23rd Decem-

ber the Moon and Mars are quite 

close. At 7 a.m. on that morning, 

Mars and the Moon are low in the 

east at less than 15° altitude.  

 

Of course as we get into winter, a 

constellation favourite, Orion, be-

comes more prominent. At 11 p.m. 

on December 25th Betelgeuse will 

have an altitude of 32°. 
 
Figure 12: Betelgeuse and part of the 

Constellation of Orion over the rooftops. 

LA 

 

Sky Notes is written and compiled by 

Len Adams. 
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Barnard’s loop is an emission nebula 

in the constellation of Orion and is 

part of the Orion Molecular Cloud 

Complex. The nebula is named after 

the early pioneering astrophotogra-

pher Edward Emerson Barnard who 

published a photograph of the neb-

ula in 1884. Though often only seen in 

long exposure photographs, some 

people may be able to see it visually 

from a good dark sky location if the 

conditions are right. 
   

Seen from Earth the loop extends ap-

proximately 600 arcminutes which 

means it covers roughly 20 times 

more sky than a full moon! At a dis-

tance from Earth of approximately 

500 light years (Though this is still be-

ing debated). Current thinking is the 

nebula originated from a supernova 

explosion 2 million years ago. 
   

From good locations and with a lot 

of processing amateur astrophotog-

raphers can capture Barnards loop with a DSLR and fast lens mounted on a tripod 

using short exposures. Ideally amateurs wishing to capture this nebula with a DSLR 

should consider using a tracking mount such as the Skywatcher Star Adventurer 

or similar. 
  

Visual observations with a telescope are possible and using a Hydrogen Beta filter 

increases the chances of visual observations but given the size of the nebula most 

telescopes will only be able to show parts of the nebula in their field of view. 

Jason Durrant 

DEEP SKY VIEW - Barnard’s Loop 

Aug 2019 saw the leading lights in astrobiology converging on Salt Lake City (US) 

for the major annual astrobiology conference; articles and interviews can be 

found at https://astrobiology.nasa.gov/ . 
Headlines include; biosignatures (… the Path to Life as We Don’t Know It), Debris from the 

early Solar System, Sources of Hydrogen in Yellowstone Hot Springs and Did Amino Acids 

Stabilize Prebiotic Membranes? 
  

Closer to home though KICC 10th Anniversary 

Symposium Public Lecture on the 17th Septem-

ber in Cambindge (see topics right). 
  

https://www.eventbrite.co.uk/e/kicc-10th-

anniversary-symposium-public-lecture-tickets-67100113245?aff=ebdssbdestsearch 

ASTROBIOLOGY 

https://astrobiology.nasa.gov/
https://www.eventbrite.co.uk/e/kicc-10th-anniversary-symposium-public-lecture-tickets-67100113245?aff=ebdssbdestsearch
https://www.eventbrite.co.uk/e/kicc-10th-anniversary-symposium-public-lecture-tickets-67100113245?aff=ebdssbdestsearch
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Over the summer period a group of us have been working hard to establish a centre for 

Radio Astronomy at NAS at the far end of site. The logic for this choice of location being, 

that we have a shed, with power and light, at the far end of site which is not used, but 

still needs to maintained. This location also has a lot of open space, good clearance 

from vegetation (a source of thermal background noise) and is well away from all but 

the hardiest of visual astronomers. 

What we are doing is replacing the shed with a new one as the current installation is un-

safe owing to general decay and age. The new shed will have the door at the side, so 

minimising light spill onto the far end pads. Delivery of the replacement shed is sched-

uled for September, so it is unlikely this will be ready for the first Public Open evening of 

the season. 

We have installed a cable pipe from the shed to a 

new dish pad in the open grassy area. The view of this 

pad installation, despite its height, is mostly hidden 

from view from the far end pads owing to vegetation. 

The pipe will take the necessary signal and power/

control cables from the shed to the dish rotators which 

will be purchased and installed on the pad mast. 

We will be constructing a 4 m diameter dish, using a 

geodesic design, from aluminium bars with a 13 mm 

mesh chicken wire reflector coating the frame. 

We will experiment with different designs of detector, 

once the dish is constructed and mounted, to find the 

optimum focal point and signal response. 

 

Once complete we will have a fully motorised 4 m radio telescope dish for observing ce-

lestial radio sources. Our aim being to observe pulsars, amongst other targets. 

Given that pulsars are weak radio signal 

peaks with a repeat periodicity of ~2 sec-

onds we are having to modify the software 

we will use to observe these. Up until re-

cently we have been trying to detect the 

hydrogen radio signal from the Milky Way 

spiral arms. The 1 m dish antenna is fixed so 

we have to observe the spiral arms as they 

pass infront of the dish. As this passage is 

slow we have been recording data at 2 

minute intervals. However, we require a 

faster signal response to detect a pulsar. 

RADIO ASTRONOMY - A Big Dish! 
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Most of the SDR (software defined radio) software packages allow you to record ‘wav’ 

files for a specific frequency. Whilst, this is good, the actual bandwidth recorded has a 

maximum of 500 kHz. Thus, we would have to know and be accurate in setting the obser-

vation frequency lest we completely miss the signal. 

Figure 1: Plot from Cubic SDR showing 2.5 MHz spectrum display at bottom with highlighted 0.5 

MHz wav file recording window (which is repeated in upper left spectrum display). 

The problem is one of sample rate and spectrum width versus file size. The faster the sam-

ple rate and/or larger spectrum with the greater the file size. The Cubic SDR software 

package is available with the source code. I have been able to modify the package to 

allow the entire spectrum window to be recorded (at 50% resolution as standard resolu-

tion is 2048 points). In Figure 1 you will see a green slider bar to the right of the spectrum 

window, this is a spectrum averaging control. The closer to the top the faster the spec-

trum display updates, the closer to the bottom, the slower. I have accessed this control 

to allow the user to control the output speed. Thus, if we take the 50% point for example, 

the system will loop outputting to file the average of the 5 preceding spectra. The result 

being that the full spectrum display can be recorded at a frequency of between ~20 

and 200 ms/spectrum. 

In addition to this modification of the Cubic SDR code, we are also building software to 

analyse and display the resulting spectrum files. We will include the ability to ‘fold’ data. 

This is essentially similar to stacking images, where the noise averages out but the signal 

increases. Thus, if we need to pick out a weak signal from the noise we can average da-

ta throughout the series over a given time window. We will also experiment with other 

functions designed to extract data from the noise. 

It would be great, if once we have everything put together and we switch it on for the 

first time, aim the dish at some radio object in the night sky and observe the expected 

signals strong an prominent in the display. However, being realistic, we expect to have to 

tweak and optimise the system as well as hunt for little signals in the noise. An example of 

such optimisation, is how do you align a radio telescope? There is no North celestial 

(Pole) star to align with. Perhaps we need to consider including a finder scope with the 

dish to assist alignment/calibration. 

Andrew Sutkowski is co-ordinating the NAS - Radioastronomy group 
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This is the second in a series of articles by David Lumb, linking personal recollections 

about space missions with astronomy topics of interest to members. Astrometry is the 

branch of astronomy concerned with the accurate measurement of the positions and 

motions of celestial objects. This includes the positions and motions of the planets, stars 

within our Galaxy and even galaxies within the Universe. Since recording the positions of 

the stars and planets on the sky was one of the few investigations of the heavens open 

to ancient astronomers, astrometry and astronomy were largely synonymous until a cen-

tury ago. 

 

Recording star positions progressed from naked eye observations to assistance by tele-

scopes, through to the large-scale stellar photographic imaging on plates in the late 

nineteenth century, to the high-efficiency solid-state detectors of the last thirty years. 

Some 50 years ago progress ran into almost insurmountable problems imposed by the 

Earth’s atmosphere, so the recent tremendous advances were only possible with ad-

vanced space-based missions. 

 
Historical Setting 

Astrometric measurements essentially involve determining the position of a celestial ob-

ject projected on the night sky. The positions at any time can be uniquely specified by 

the two angular coordinates of spherical geometry, precisely corresponding to latitude 

and longitude on Earth. (Until recently the object distance being assumed semi-infinite). 

To visualise these angles, the Sun and the Moon both cover the same angle on the sky, 

about half a degree. The one second of arc corresponds to a distance of one meter 

viewed from a distance of two hundred kilometers. This very small angle turns out to be a 

convenient benchmark in astronomy, and has been used to construct the basic meas-

ure of astronomical distances, the parsec. In very round numbers, one second of arc is 

also the angle to which astronomers can measure, with relative ease today, the position 

of a star at any one moment from telescopes sited at the best sites on mountain tops. 

The small diameter of the pupil of the human eye imposes its own limit to measuring an-

gles of about one minute of arc, many times worse than that imposed by the atmos-

phere. Until the invention of the telescope, observations by eye had therefore placed 

considerably less stringent limits on the accuracy of star positions.  

 

Hipparchus (active in 2nd century BCE) is credited with a number of important advances 

in astronomy, mostly through work is handed down from Ptolemy’s Almagest, as translat-

ed by ninth century Arabic scholars.  Ptolemy pioneered the classification of star bright-

nesses dividing them into six groups, the brightest designated as first magnitude (the first 

to be seen at dusk), and the faintest as sixth. He followed the ancient Babylonians in di-

viding a circle into three hundred and sixty degrees, each of sixty minutes of arc, and he 

compiled the first systematic star catalogue, recording star positions with an accuracy of 

about one degree. Studies continued independently in Chinese, Indian and Islamic 

states, culminating with Ulugh Beg, grandson of the Mongol conqueror Tamerlane, con-

structing a sextant of thirty-six meter radius in Samarkand in 

1428, sited in a circular arc between marble walls. He used it to compile a catalogue of 

994 stars. 

ASTROMETRY - measuring the Universe 
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The seventeenth century astronomical revolution, required the catalogues and ob-

servational skill of Tycho Brahe to enable Kepler to calculate the full orbit of Mars 

around the Sun. He found that while a circular orbit did not match the observations, 

an elliptical one did. Concluding that all planets move in ellipses, with the Sun at one 

focus, his first law of planetary motion, provided a foundation for Isaac Newton’s 

theory of gravitation. The heliocentric hypothesis and Newtonian gravity prevailed 

and indicated if the Earth indeed moves in orbit around the Sun, then the ‘fixed’ 

stars cannot remain truly fixed in space unless they were at infinite distance, they 

would have to possess a parallax motion, an oscillation of their apparent position 

which would arise from the Earth’s annual motion around the Sun (Figure 1). The lack 

of detection revealed the vast scale of the Universe, and provided a technical chal-

lenge to determine it. 

 

A related but more urgent practi-

cal problem came to a head at 

the same time: the navigational 

problems associated with the de-

termination of longitude. For a 

ship lost at sea on the slowly-

spinning Earth, estimating longi-

tude was frequently a matter of 

life or death. But its observation 

was tied directly to the 

knowledge of time. In England, 

and France Royal Observatories 

were founded in the late 1600’s, 

with the purpose of compiling de-

tailed star maps for navigational 

purposes.  

 

The first Astronomer Royal, John Flamsteed published his catalogue of 2935 stars as 

the first significant contribution of the Greenwich Observatory, and a landmark in the 

history of astrometry positions, accurate to around ten or twenty seconds of arc, and 

the first measured with telescopic sights. Well into the 1800s, star positions provided 

the most accurate means of determining geographical coordinates, and with them 

the distance between cities or the position of national borders. An interesting parallel 

occurs today: the huge civilian, commercial, and military reliance on global satellite 

navigation, notably GPS, depends crucially upon the inclusion of the delicate effects 

of Einstein’s special and general relativity: omit them from consideration, and posi-

tions would be several kilometers in error after only a few hours. In this area alone, as-

tronomy and relativity have proven indispensable to this important social and com-

mercial venture 

 

Halley, announced that the bright stars Aldebaran, Arcturus, and Sirius were dis-

placed from their expected positions by large fractions of a degree and deduced 

that each star had its own distinct velocity across the line of sight, or proper motion. 

James Bradley unsuccessfully pursued the parallax measurements but yielded an un-
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expected surprise: the detection of a small systematic shift in his star positions, of a 

form very different from that expected from the effects of parallax, which he correctly 

attributed as resulting from the addition of the velocity of light to the Earth’s velocity as 

it moves around the Sun. This stellar aberration, or the aberration of starlight, was an-

nounced in 1729, and arguably rates as one of the most significant discoveries in the 

history of astronomy providing the first direct proof that the Earth was moving through 

space and established that the velocity of light was finite. 
  

A burst of activity in the 1830’s using advanced micrometer engineering and meticu-

lous measurements led Bessel and Struve to determine small parallax shifts of a fraction 

of an arcsec, and hence placed a handful of stars to distances of a few light years. 

The further slow progress was eventually rescued by the new medium of photography, 

just at a point when the accurate determination of stellar distances became a crucial 

issue in the further development of astronomy. 

Yerkes observatory started a parallax programme using their recently completed forty-

inch refractor (which remains the largest refractor in the world), designed around a 

very long focal length to provide the highest magnification of a small carefully-chosen 

region of the sky, the easier to discern the tiny parallax wobble. Such was the im-

portance of the task, that many other observatories had made parallax determina-

tions a prominent part of their programmes. The culmination of this ground based work 

was that by the 1990’s several thousand stars had been measured. Yet the distance 

ladder was flimsily extended to only some 10’s of light years. 
  

Photography allowed the positions of stars to be measured in terrific numbers. With the 

large telescopes and long exposures of the later 1900s, deep sky images several de-

grees in extent could yield thousands or millions of star images per plate. The tech-

nique was straightforward in principle: exposed at the focus of a telescope tracking 

the apparent motion of the celestial sky, the plates provided images of stars in large 

numbers. Their positions on the plates could then be measured and recorded, duly 

transformed to provide immense catalogues of star positions. In practice, good images 

require excellent high-altitude observing sites, excellent telescope optics, and accu-

rate and smooth drive mechanisms to track the rotating sky. But they could never elim-

inate the straightjacket 

Imposed by the atmosphere.  Related advances were realised also in the definition of 

an inertial reference frame for the celestial sky. 

 

At the dawn of the third millennium, the quality of star positions lagged far behind the 

progress achieved in many other areas of astronomy. Accurate distances were still on-

ly known for a few hundred nearby stars, a severe barrier to progress in understanding 

the physical processes within them. Accuracies from the large photographic surveys 

were strongly limited by the atmosphere. Proper motions were known for millions of 

stars, but with distortions in their systematic errors over the sky which confounded their 

interpretation. Distance information needed to transform them to space motions was 

all but lacking. 
  

Hipparcos 

A space telescope would allow the measurement of arcs and triangulations to be 

made above the flickering effects of the atmosphere. Also, beyond the buckling forc-

es of Earth’s gravity, the telescope would not be sagging unpredictably as it made its 

cosmic census. Far from the Earth, the satellite would have an uninterrupted view of 
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the entire sky, and the experiment could also be shielded to simulate perpetual night 

time. The most ingenious part of the idea, however, was to observe in two very wide-

ly separated directions at the same time. Combining these two different sight lines 

into a single telescope focus, by means of a special split mirror looking out in two di-

rections simultaneously, would give a network of wide-angle measurements span-

ning the whole celestial sphere in its entirety The novelty, empowered by the elimina-

tion of the atmosphere, was making these differential angular measurements across 

very wide sweeps of the night sky. From the network of space measurements, strict 

trigonometric distances could be disentangled. The goal, in short, was to construct a 

vastly improved census of stellar parallaxes, so that their distances could be meas-

ured and their physical properties derived. The satellite concept was duly named 

Hipparcos, and adopted by the European Space Agency in 1980, leading to the sat-

ellite’s launch in 1989.   
  

A substantial technical and scientific ef-

fort underpinned the extensive interna-

tional collaboration coordinated by ESA 

and directed by the Hipparcos Science 

Team, in total comprising some 200 Euro-

pean scientists, 30 European industrial 

teams, some hundreds of engineers and 

managers from across the ESA member 

states, and an overall budget of some 

€400 million. Publication of the Hipparcos 

catalogue in 1997 presented the posi-

tions, space motions, and distances of 

more than a hundred thousand stars, all 

measured with equal attention, all accu-

rate to around one thousandth of a sec-

ond of arc. 

 

The Hipparcos satellite mission provided 

not only the most accurate positional sur-

vey to date by far. Very significantly, it joined together in a single survey the most del-

icate work on individual stellar distances, the highest accuracy of the best reference 

frames, and the formidable large-scale surveys of history’s great star charts. Its sub-

stantial leap in accuracy was the largest single advance in astrometry ever made in 

the entire history of the field, an improvement over its predecessors by a factor of fif-

ty  and with resulting contributions to stellar astrophysics, the distance scale, and 

Galactic structure and dynamics  
  

GAIA 

Gaia was launched in December 2013 and headed towards the Sun–Earth La-

grange point located approximately 1.5 million kilometres from Earth, which provides 

the spacecraft with a very stable gravitational and thermal environment. After 

launch, a 10-metre-diameter sunshade was deployed. The sunshade always faces 

the Sun, thus keeping all telescope components cool and powering Gaia using solar 

panels on its surface.  

Gaia consists of three main instruments:  
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The astrometry instrument precisely determines the positions of stars of magnitude 5.7 to 

20 by measuring their angular position. By combining the measurements of any given 

star over the five-year mission, it will be possible to determine its parallax, and therefore 

its distance, and its proper motion. The photometric instrument allows the acquisition of 

luminosity measurements of stars over the 320–1000 nm spectral band, the blue and red 

arms determine stellar properties such as temperature, mass, age and elemental com-

position. The Radial-Velocity Spectrometer determines the velocity of celestial objects 

along the line of sight by acquiring high-resolution spectra iby measuring the Doppler 

shift of absorption lines in a high-resolution spectrum. 

In order to maintain the fine pointing there are almost no moving parts. The spacecraft 

subsystems are mounted on a rigid silicon carbide frame, which provides a stable struc-

ture that will not expand or contract due to heat. Attitude control is provided by small 

cold gas thrusters that can output a microgram of nitrogen per second.  

Similar to Hipparcos, but with a precision one hundred times better, Gaia consists of two 

telescopes providing two observing directions with a fixed, wide angle of 106.5° be-

tween them. The spacecraft rotates continuously around an axis perpendicular to the 

two telescopes' lines of sight. The spin axis in turn has a slight precession across the sky, 

while maintaining the same angle to the Sun. By precisely measuring the relative posi-

tions of objects from both observing directions, a rigid system of reference is obtained.  

 

The telescope has a 1.45 × 0.5 m primary mirror for each telescope, and a 1.0 × 0.5 m  

focal planer array on which light from both telescopes is projected. This in turn consists 

of 106 CCDs of 4500 × 1966 pixels each, for almost a gigapixel detector. 

https://en.wikipedia.org/wiki/Focal_plane
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 Over 5 years each celestial object will be observed on average about 70 times. As 

Gaia spins, scanning great circles on the sky, the images of stars seen in its two tele-

scopes move across the focal plane. Because of the data volumes involved, it would 

be unfeasible to read-out and store all the images recorded by the CCDs at any giv-

en time. The sky mapper is used to identify a subset of astronomical sources to be 

measured. A detection algorithm, running on the video processing unit, assigns a 

'window' to each source to be measured so despite the massive imager, no real im-

ages are returned. The stellar position is centroided to about 1/00 a pixel dimension.  

 

Early in mission development I was directly involved in overseeing the CCD design, 

especially in the area of radiation damage mitigation. It was expected that damage 

in space would cause signal charge to get left behind during transfers, rendering the 

required accuracy impossible. The CCD design was elaborated with a host of special 

features to limit this effect and other features like saturation by bright stars. The actual 

devices were a British success story, fabricated in Chelmsford by E2V. As frequently 

happens, once in space, unexpected problems occurred, beyond any possible phys-

ical intervention. One was the occasional minute disturbance of the smooth scan-

ning motion. This was feared to be due to cracking of the special silicon carbide 

structure, but we now know it is due to the   momentum deposited by occasional mi-

crometeorites slamming into the structure. After launch a stray light problem was de-

tected, that worsens the background noise. This was attributed to the ends of tiny fi-

bres at the sun shield edge that diffracted sunlight towards the focal plane. This can-

not be cured, but the long lifetime now being predicted for the spacecraft and in-

struments means the noise can be beaten down substantially and mitigated for most 

of the science objectives. 

 

Hundreds of scientific publications have appeared since the first data release. Exam-

ples include 

Reconstructing the rotation of the nearby Large Magellanic Cloud galaxy from the 

proper motion of 29 of its stars. The rich structure of the Galaxy’s stellar halo (the 

cloud of stars surrounding the main disc of the Milky Way) reveals the formation pro-

cesses of the Galaxy. A surprise was the discovery of a population of stars that orbit 

the Milky Way in the opposite direction to most stars. These probably came from a 

smaller galaxy that fell into the Milky Way. By combining the Gaia data with older sky 

surveys, the movements through space of 583 million stars we can project their orbits 

forwards and backwards in time. This allows predictions of what the Galaxy looked 

like in the past, and what it will look like in the future. The sheer size of Gaia’s cata-

logue poses “big data” challenges for scientists who have to comb through the vast 

amounts of data in search of the proverbial needle in the Galactic haystack. The use 

of machine learning was pioneered to look for stars on high-speed trajectories from 

the centre of our Galaxy to its outskirts. Other results showed previously undiscovered 

white dwarf stars, a map of the local interstellar medium in three dimensions, an in-

ventory of the stars that had recently made (or will soon make) close encounters with 

the Sun, hints of fine structure in the evolution and movement of nearby stars, and 

powered searches for distant quasars whose light has been gravitationally lensed by 

foreground galaxies. 

All of these topics and more are a teaser for the avalanche of discoveries and results 

expected following the subsequent data releases.  
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Gaia has geometrically measured the distance to 50 Cepheid variables in the 

Milky Way. These measurements were combined with precise measurements of 

their brightnesses from Hubble. This allowed the astronomers to more accurately 

calibrate the Cepheids and then use those seen outside the Milky Way as mile-

post markers. This has directly contributed to the puzzling discrepancy between 

the local Universe expansion rate (measured as the Hubble constant) and that 

inferred from cosmologically distant measurements from the microwave back-

ground. 

David Lumb 

Of course the NAS isn’t just about meeting at Seething and staring up into the 

heavens - Chris Greenfield is doing a stirling job of rounding up volunteers,  getting 

the bags packed with Astro-kit and out into the wilds of East Anglia. Here are just 

three of the many events so far this year,  
  

1. Banham Zoo at Sunset 

Earlier this year NAS were approached by Banham Zoo to see if we would support 

their charity event ‘Banham Zoo at Sunset’ and we agreed. It turns out that both 

Banham Zoo and the Dinosaur Park were owned by the same person so a good 

idea at one location leads to that idea being implemented at the other. Current-

ly, Banham Zoo is ‘owned’ and operated by someone else but the landlord is still 

the owner of the Dinosaur Park. 
  

Closer to the actual event I made a trip out to 

Banham Zoo to see the location that they 

were going to place us. This proved to be a 

very useful pre-event activity, as the original 

location was near to the entrance with abso-

lutely no southern sky owing to tall poplar 

trees. We identified a more suitable location 

at the far end of the zoo with magnificent 

southern sky views. 
  

The volunteers for this event were Debbie For-

rester, Martin Howe, Shaun Reynolds, Chris Greenfield and Andrew Sutkowski. The 

zoo provided a gazebo and 2 tables next to a donkey paddock (see above: the 

large resident shaggy donkey was renamed Roger, in recognition of our chair-

man, for the night). We set up the telescopes, solar scopes and stall in prepara-

tion for the event start at 6:00 pm. Image of Shaun, Martin, Debbie and Roger, 

setting up. 
  

Despite us being at the far end of the zoo, shortly after 6:00 pm we had visitors 

making their way down (image opposite above right). They were treated to views 

of the sun through the solar scopes, views of the moon and Jupiter (laminated im-

ages stuck to a wooden fence) through telescopes and could participate in the 

craft activities provided by Debbie (Image lower right). I was surprised that flow of 

people was fairly constant throughout the event, with peaks later in the evening. 

NAS ON THE ROAD - Summer of  Love 
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The peaks were due to us letting visitors know that we would be looking at the moon 

and Jupiter once they got above the treeline by ~8:00 pm. 
  

A bank of cloud came over at about 7:30 pm so we put 

the solar scopes away. The sky cleared again by ~8:00 

pm and we could see the moon. The queues of people 

were incredible and we had 3 telescopes and a pair of 

binocular looking at the moon. However, by about 8:30 

pm another bank of cloud came over, obscuring the 

view. 
  

At this point I should mention that we had been ap-

proached by a romantic young man who wished to 

propose to his girlfriend under the ‘stars’ at the zoo 

event and asked if we could help. We arranged to 

have the wedding proposal written as a message on an 

image of Jupiter that the fiancé could find and read 

with a telescope. Pre-work demonstrated that a Dob-

sonain could not focus at short range so a refractor was 

required. However, for a refractor the text needed to 

be back to front (you try and figure out how to do that 

in a word processing package!). In the end had to create and image of the text and 

then turn the image inside out.  
  

All was prepared and we had arranged for the couple to find us between 8:30 and 

9:00 pm. At close to 8:30 pm I removed the image of Jupiter from the fence to reveal 

the special message version beneath. Then the couple reached the head of the 

queue. By this time the moon was lost under cloud so I pointed the telescope to-

wards the image and then invited the Emma to finish aiming and focussing the tele-

scope at it. She had a look through the eye-piece then backed away saying she 

couldn’t do it. Jack stepped in and completed the task of centring the message in 

the eye-piece and focussing it then invited Emma to have a look. Whilst Emma 

peered through the eye-piece, Jack knelt on one knee to the side and held out the 

ring in a box. At first Emma said ‘Oh, there’s something written …’, there was silence 

for a few seconds and then she turned to Jack, all smiles and they embraced. 

 

The Society, courtesy of Chris Greenfield, present 

the couple with a framed memento (some pieces 

of asteroid attached to a card wishing congratula-

tions to Jack and Emma. 

 

Shortly after this the clouds cleared and we viewed 

the moon, until finally one couple asked if they 

could see Jupiter. This gave me the opportunity to 

shift the clubs 5” Vixen refractor onto Jupiter and 

using a 15 mm eye-piece we could clearly see the planet and the 4 Galilean moons, 

although it only took a minute or so for the planet to drift through the field of view. 

We continued to view Jupiter right up until just after 10:00 pm when cloud cover 

called and end to the evening. 
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As the evening cooled the team wore their ‘NAS’ branded sweatshirts giving a re-

ally professional appearance to the team. We spoke to lots of people, advertising 

our Society and its events, which one of the reasons we do these events. 

 

 

 

 

 

 

 

 

 

 

 

 
 

2. Dinos at Night  at the Roarr! Dinosaur Park 

On 29th June 2019 Debbie Forrester, Martin Howe and Andrew Sutkowski rocked 

up to the Roarr Dinos at night event at the Dinosaur Park, Lenwade. The weather 

was fantastic and we were even closer to the BBQ than last year!! We set up our 

stand where Debbie had colouring shooting stars, a fun quiz (no prizes) and lots of 

material about Asteroids and Meteors (since it was Asteroid day on 30th June).  

 

Images: Below left Debbie and Martin setting out the stand; Right – the stand and tele-

scopes 
  

We also took along two solar scopes, which we kept trained on the setting sun un-

til it went behind the trees, and two normal telescopes (Martin’s Newtonian reflec-

tor and Andrews double, an 80 mm refrac-

tor and 6” SCT).  
  

Throughout the event there was plenty of 

activity around the stand with children col-

ouring in stars and doing the quiz (from 

which we collected 10 emails of people 

happy to be contacted with respect to 

NAS events). 

 

When 

t h e 

solar scopes were put away, we pointed the 

normal telescopes at trees and dinosaurs so 

children could look through and see some-

thing. By 8:30 pm we went out Jupiter hunt-

ing but it was not until about 9:30 pm that it 

was spotted and we spent the next 30 mins 

showing lots of people who had come back 

specially to see Jupiter through the tele-

scopes. 
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Did I mention the free food? Well this year 

the chefs outdid themselves with BBQ and 

Street Food. The BBQ had the old favourites 

of burgers and 8” sausages, but the Street 

food had 

pulled pork 

and rice, 

curry, etc. It 

was superb.  
 

 

 

Image Right: Asteroids made by Debbie along with 

duck and Comet 67P 
 

 

Whilst the public (children) enjoyed a fun evening, the attendance of NAS at the 

event was to publicise our Society and encourage more people to attend our 

Public Events. We were successful in this, talking to a lot of people, many of whom 

have telescopes and either do not know how to use them or have them buried in 

their garages. 
  

3. First Light Festival 2019 

Wow! What a beautiful 24hrs we had for this  well structured festival. 
   

Huge thanks to Andrew Sutkowski, Chris Greenfield, Martin Howe, Mark Shepherd, 

Shaun Reynolds. For “All” their help and support at this event. 

 

 Image below: the Aurora Science Dome 

 

We were based in a dome in excellent company with Natural History Museum & 

CEFAS in Kensington Gardens, which was located right near the beach. 

So Chris Greenfield was able to nip in & out of the dome, with the Coronado Solar 

Scope between 12pm & 7pm for some practical star gazing at our star! “The Sun” 

next to the dome & on the beach, on the Saturday.  
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On top of fun and sharing knowledge and 

experience of our astro-interests, there are 

other benefits of taking part in events such 

as this one. I made contact with this dude & 

had a good chinwag… 
  

Image Right: Myself and Kevin Fong. 
   

… thanks to Chris Greenfield’s friend at FLF 

for this photo. 

 

Mark Shepherd did really well to deliver two talks on the Saturday without a PA 

System and with the crowds of public talking to exhibitors on surrounding stands. 

 
Image Left: Mark delivering his talks... 

 
“Why we have the Moon” talk & “Fun guide to 

our Yellow Dwarf Star” talk. 

One talk on Sunday morning.. 

 “Our neatest Star & our place in the Cosmos”, 

 

Marks talks were well attended & had 

some great questions asked by members of 

the public. 

Image 9 

 

We took telescopes, Mark bought along his binoculars, on the table to the right I 

had comprised a multiple choice “Light - Speed of Light” Quiz for the members of 

the public to do for a chance to win (1 of 10) family tickets to one of our “Public 

Open Events” ...to which we collected 500 entries (emails). 

We shall notify winners via email at end of June & the public that left email ad-

dress were asked if they were happy to receive emails from us about the society 

& events we have going on.  

 

Image Left: Ready to rock - Inside 

the Aurora Science Dome 



29 

 

 
 
 
 

We also had many enquiries 

from teachers regarding 

Group Visits to NAS especially 

primary aged groups.   

 
Images: 

Right- Popular attraction, the So-

lar scopes that is (sorry Chris).  

Below (1) - Mark speeding with a 

microwave. 

Below (2) - Andrew telling the 

story of the stars. 

The other Star of our event was .. apart from 

Mark (left) but the “Microwave Speed of Light” 

experiment Andrew got the public to do. 

This went down fantastically well with both kids 

and adults, but we only had it on display Satur-

day (microwave couldn’t be stored away safe-

ly), so Sunday we had the story of the stars visu-

als on display instead as the microwave took 

much effort to lug back for Sunday. Though we 

did have many people ask on Sunday hoping 

to do the experiment as they had obviously 

heard of it. The story of the stars went down very 

well too. 
  

 

 

 

 

 

 

 

 

As the darkness drew in and the sun 

went down, we all headed sown to the 

beach to show member of the public 

what we can see in our night sky this 

time of year. 
  

They were not disappointed, as the sky 

was clear and we had a great view of 

Jupiter and three of Its moons. Mark had 

his binoculars, Chris has his scope and 

Andrew used one of NAS’. 

 

A super stunning Astro event that I’d 

gladly & proudly do again. 
Debbie Forrester  

  

Image right: Stargazing on the beach 

1 

2 
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The Huawei P20 Pro  

The Huawei P20 Pro is an Android smart phone released along with it's smaller 

brother the P20 in the UK by Huawei in the second quarter of 2018. When it was 

unveiled the P20 Pro generated a lot of interest in the photography community 

due to it's unique (At the time of release) three camera configuration. 
  

The camera lenses were co-designed by Leica and the stock 

camera app that comes with the phone has been well 

thought out and contains a number of useful features. Four of 

these features are of interest when taking night sky photos with 

this phone. 
  

Cameras 

1. Main camera. 40 Mega pixels, RGB,  f1.8 

2. B/W Camera. 20 Mega pixels. Mono, f1.6 

3. Zoom camera. 8 Mega pixels. RGB 

 

Night - This feature only uses the 

main RGB camera and is restrict-

ed to 10 megapixels. The night 

feature takes a number of stabi-

lised images over a duration and 

then stacks the best of the imag-

es into a single JPEG photograph. 

The feature has Auto settings by 

default but if the user chooses, 

the user can override the dura-

tion and ISO settings and set their 

own values. To take a photograph the user then only needs to tap the shutter but-

ton and the phone's Artificial Intelligence (AI) will do the rest. 

 

Star Trails - This feature only uses the main RGB camera and is restricted to 10 

megapixels. The feature uses AI to differentiate between the stars and the back-

ground to create an image of star trails, also saved as a single JPEG photograph. 

Pro - This feature only uses the main RGB 

camera and resolution can be set as high 

as 40 megapixels (Though greater light 

sensitivity can be achieved by setting the 

resolution to 10 megapixels as the camera 

will combine four sensor pixels together for 

each pixel of the image. Therefore increas-

ing each image pixel's light gathering abil-

ity. The feature gives the user full manual 

control of the camera functions, which 

makes using the camera a similar experi-

ence to a DSLR. 

TECH-CAVE - A great cell phone for astro photos 
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Mono - Similar to the Pro feature but using the 20 megapixel B/W sensor. This can 

give greater dynamic contrast range at the expense of colour. 
  

Here are some images taken with the Huawei P20 Pro. (Mono image courtesy of 

Chris Grimmer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I have no affiliation with Huawei and this is an entirely independent article.  
Jason Durrant  
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Optics active, optics adaptive 

The previous edition of Cygnus (Spring – Summer 2019) included an article about 

the solar system’s Ice Giants, Uranus and Neptune. The article included images 

taken from ground based telescopes, the clarity of which would not have been 

possible without the use of both active and adaptive optics. These two methods 

are distinct from each other, both in their purpose and how they are applied, so 

we will deal with them separately. 
  

Active optics 

By the 1960s, improving the ability of 

ground based telescopes to see both fur-

ther and clearer had reached an im-

passe. There was little possibility of ex-

ceeding the size of primary mirrors be-

yond that of the Mount Palomar (200 

inch) and the Russian BTA-6 (240 inch) lo-

cated in the South Caucasus mountains. 

The reason was the sheer physical weight 

of the mirrors. To prevent deformation 

and the resulting degraded images, the mirrors needed to be thick. But thicker 

mirrors meant heavier mirrors, impossible to support and importantly, to rotate 

without deforming, so as to view the whole night sky. Amongst other problems, 

the BTA-6 suffered from the effects of thermal expansion due to the sheer mass of 

its primary mirror, and never achieved its intended level of optical performance. 
  

The breakthrough allowing the use of much larger mirrors is often attributed to the 

New Technology Telescope (NTT) of the European Southern Observatory (ESO) 

though there were other innovative projects such as the Nordic Optical Tele-

scope (NOT) based at Las Palmas which made major contributions to the emerg-

ing technology. ESO already had a large conventional telescope in the shape of 

the 3.6 metre telescope in Chile which had achieved first light in 1976. It had 

been equipped with a Hartmann screen which was an early method for attempt-

ing to correct images distorted by the mirror weight but the attempted correc-

tions were cumbersome and time consuming. 

 

For their next major telescope, ESO were persuaded to adopt a thin mirror, 3.58 

metres in diameter, corrected by a feedback system comprising of mirror actua-

tors which controlled the actual surface shape of the mirror, together with an im-

age analyser and a control computer. The active optics part of this programme 

was overseen by British ESO optical engineer Ray Wilson, who had previously 

worked at such eminent companies as Carl-Zeiss in Germany. The principle was 

tested with a 1 metre mirror with active optical support using 75 actuators, as can 

be seen in the accompanying image (above). 
  

The NTT itself achieved first light in 1990, and was the first large size thin mirror tele-

scope to be operated by ESO. The primary mirror had a thickness of only 24 centi-

metres, compared to the much thicker and heavier mirror of its predecessor. Ironi-

TECHNICALITIES - it’s all about the Optics 
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cally, it was soon discovered that the mirror had a similar problem to that of the 

later Hubble Space Telescope (HST) in that it had been ground to the wrong 

shape. Fortunately, the problem was fixed by the use of the actual active optics 

that the telescope had been designed for, which was a good deal cheaper and 

less hazardous that having to depend on a space shuttle service mission, as hap-

pened with the HST. Since then, active optics have become a regular feature of 

large scale telescopes, including ESO’s own Very Large Telescope (VLT) and the 

Keck observatory on Hawaii. 
  

So how do active optics work with telescope mirrors? The essential ingredients are 

a thin deformable primary mirror, powered actuators which can cause tiny adjust-

ments to sections of the mirror, an imagine analyser and a dedicated computer. 

There is also an alternative design which consists of a main mirror divided up into 

segments, which can be varied individu-

ally. It is important to understand that the 

active optics in astronomical telescopes 

deals with the distortion effects caused 

by the physical characteristics of the mir-

ror itself, such as when a thin mirror is 

used to deal with the problems arising 

from thick and heavy conventional mir-

rors. These physical difficulties include the 

thermal characteristics of large, thick mir-

rors. The corrective optics operate at rel-

atively slow time frequencies of about 1 

Hz. This is why these systems should not 

be confused with adaptive optics, which 

operates at a much faster time frequen-

cy. 
  

Adaptive optics 

Active optics can deal with physical problems arising from the use of large size pri-

mary mirrors, but these are not the only problems faced by ground based astron-

omy observers. We are all only too familiar with the small matter of the weather, 

not only when it results in no night sky observing at all, but even when the sky is 

apparently clear, factors such as atmospheric turbulence or low angle viewing 

can have a major adverse effect. These difficulties are not solvable by active op-

tics. Rapid changes in conditions from one moment to the next require solutions 

that can be applied on a much shorter timescale, virtually real time. This is the ba-

sis for the use of adaptive optics. 

 

Commonly, a wave front sensor is used to measure the incoming light waveform 

distortions caused by the atmosphere. These measurements are performed within 

a few milliseconds. A computer carries out the calculations necessary to re-

configure the mirror so as to compensate for the distortions caused. There are a 

number of different methods for providing the necessary corrective information 

for an adaptive optic system but it is probably best to postpone discussion of the 
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advantages, for example, of Shack-Hartmann wave-front sensors as against the 

use of pyramid sensors to a later article. Whatever actual technique is used, it is 

important to appreciate the speed of computer processing and mirror adjust-

ment required to achieve the desired effect. 
  

Whatever processing and adjustment system is 

used, the faintness of the object being viewed 

usually requires the use of a much brighter guide 

star which has been subject to the same atmos-

pheric distortions as the target object. The use of 

natural guide stars is possible, but there are severe 

limitations to this method caused by the fact that 

the guide star needs to be near the target object 

in the night sky, as well as the small field of view 

over which the adaptive correction is possible. 

That is why real time videos of observatories such 

as the European Southern Observatory often show 

laser beams shooting up into the night sky over 

the telescope domes. These beams are clearly 

not just putting on a light show for the benefit of 

any casual onlookers, but what exactly is their purpose? 
  

The beam is being used to generate a laser reference light source in the night sky 

which carries out a similar function to a natural guide star. There are two methods 

of doing this but we will concentrate in this article on the use of Rayleigh guide 

stars. These consist of a laser operating at close to ultra-violet frequencies. A 

backscatter is caused in the atmosphere by the use of such a laser at altitudes 

between 15-25 kilometres. This backscatter can be used as a reference guide star 

and can be utilised for objects much fainter than is the case with natural guide 

stars. It is also very common to pulse the laser beam. With this procedure the at-

mospheric conditions are measured for only a few microseconds at a time.  
  

This very simplified explanation should be sufficient to confirm the impression that 

the use of full scale adaptive optics in astronomy is not for the faint hearted, and 

also requires very long pockets. Unfortunately, astronomical magazines these 

days often contain adverts for so called 

adaptive optics devices. Truth be told, these 

can be tip-tilt mirror systems, which while they 

certainly can have their uses such as correct-

ing telescope mount inconsistences, are by 

any stretch of the imagination a long way 

away from techniques used by the likes of the 

Very Large Telescope and the Keck Observa-

tory. We can therefore safely predict that we 

will not be seeing pulsed laser beams shinning 

up from Seething Observatory any time in the 

near future. 
Roger Preece 
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 2019  
  

6TH & 7TH SEPTEMBER 

APOLLO – CELEBRATING 50 YEARS SINCE MANKIND’S FIRST STEPS  

CHRIS GRIMMER  

────  

 

 

 

 

 

 

────  
4TH & 5TH OCTOBER 

INTERNATIONAL OBSERVE THE MOON NIGHT  

NAS LUNAR TEAM  

────  
1ST & 2ND NOVEMBER 

SOUNDING OUT RADIO ASTRONOMY  

ANDREW SUTKOWSKI  

────  
6TH & 7TH DECEMBER 

THE CHRISTMAS STAR  

MARK THOMPSON  
  

 2020  
  

31ST JANUARY & 1ST FEBRUARY 2020  

BLACK HOLES – IMAGING THE INVISIBLE  

DAVE COOK  

────  
28TH & 29TH FEBRUARY 2020  

THE SEETHING STAR PARTY  

PAUL WEBB + ANDREW ROBERTSON  

────  
3RD & 4TH APRIL 2020  

PLUTO, THE KUIPER BELT, PLANET X & 9  

THE DEADLINE FOR INCLUSION  
IN THE NEXT ISSUE OF CYGNUS IS  

12th November 2019 
This is the very latest date by which articles should reach the editor.  

Sooner than that would be much appreciated. 

FORTHCOMING PUBLIC EVENTS 

MEMBERS EVENT 

13TH SEPTEMBER 

OBSERVING DOUBLE STARS FOR FUN 

ANDREW ROBERTSON 
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Trevor Allchin 

Tony Ruggles 

Gunnar & Cathy Eigener 

Paul McCarthy 

Alexander Livie 

Yanina Percherska 

Allan Richardson 

David Gomulak 

Robert & Diane Lee 

NEW MEMBERS 

SOCIETY CONTACTS 

 Stargazing at St.Peter's Brewery, Suffolk 
   

What's up the Suffolk night skies?  

 Start time:  19:00 on the 21st Sep 2019 

 Location:   St. Peter's Brewery, NR35 1NQ 

 

Chairman/Group Visit Co-ordinator: 

Roger Preece 

chairman@norwichastro.org.uk 

groupvisits@norwichastro.org 
 

Secretary/Website organiser: 

Chris Greenfield 

chris.jgreenfield@gmail.com 
 

Treasurer:  

Dave Provan 

treasurer@norwichastro.org.uk 

 
Membership Secretary: 

Andrew Sutkowski  

membership@norwichastro.org.uk 
 

 

Committee:            

Mark Turner 

marqueturner2000@yahoo.co.uk 

 

Debbie Forester  

debbief1deb@gmail.com  

 

Chris Grimmer 

chrisgrimmer@googlemail.com 

 

Paul Woolley 

paul@swampy.me,uk                   
 

Cygnus Editor: 

Gary Wortley 

cygnuseditor@norwichastro.org.uk       

IN THE SPOTLIGHT 

Norwich Astronomical Society 

Seething Observatory 

Toad Lane 

Thwaite St. Mary 

NR35 2EQ                                          Charity No. 262968 

WWW.NORWICHASTRO.ORG.UK 

A visual feast as our very own award winning Astrophotographer Shaun Reynolds 

takes us on a star-hopping journey of discovery from constellation to constellation.  

Tickets are £5 including a hot drink on arrival, and are limited to just 50 for this event.   

mailto:chairman@norwichastro.org.uk

