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Biomarkers—what’s the fuss? It’s been hard to ignore the astrobiology-focused news at the latter 

part of last year (2020), but why should anyone want to ignore it. In fact the news about a chemical 

that is considered a biomarker being discovered in the clouds around Venus is one of the most 

exciting to date in this evolving field (no pun intended). It’s likely that the explanation in this instance 

is not link to evolving lifeforms, but of a novel chemical reaction we’ve not encountered before. For 

me the excitement isn’t that there could be life on Venus—the atmosphere of that planet isn’t the 

most welcoming after-all; what excites me is that the technology and our understanding has 

evolved to the point that we can sieve through the background noise of the data and pick out 

these signatures. Also, that we can look back through the plethora of data collected since we 

started the digital age of experiment, research and collection of data.  

I predict the next decade will see a real step change to our understanding of the story of life across the universe. 

Being a scientist myself, I know that progress in most fields of research rarely follows a straight path 

with a destination in view. The reality is that it’s more common to take 2 steps forwards and then 

between 1 and 3 back. Papers from research I was involved in in the early 90’s, for example, are 

currently receiving hundreds of citations. Getting back to Biomarkers, fine-tuning the way the new 

data is collected within the solar system, particularly using the planets, like Venus, means that when 

the data is collected from other astral objects where the potential for life seems higher, we can have 

more confidence in the result, whether positive or negative for the presence of alien neighbours.  

Humans - the big step deeper Of course other steps that have been made of late involve several 

International projects aimed at heading to the Moon and to Mars, with the idea to building outposts 

from our own planet and having a permanent colony. The Moon is a big enough challenge in itself, 

but the journey to Mars isn’t a short one. In fact it will take a little longer (7 to 8 months) than James 

Cook took to get to Australia in 1770. The two advantages Cook had though, was an abundant 

supply of air to breath and the ability to stop off at the odd island or two for provisions. The travellers 

to Mars will have a very different type of journey. Hollywood would put our intrepid explorers into 

Warp-drive or suspended animation. The former is still very much a figment of our imaginations, the 

latter though, is a possibility in part.  

A research team at Carleton University (Canada) working with Gray Mouse Lemurs, has identified 

microRNA in cells that control which biological processes remain on during hibernation to save 

energy. Some combat muscle wastage (a common problem of living in space), and others 

controlling cell growth, death and switching fuel stores from rapidly utilised stored sugars, to slower-

burned fats. RNA-based intervention isn't a new field, 

but a microRNA focus is gaining traction as a 

possibility for medical, dietary therapeutics - and also 

with a Space travel focus as well. It maybe that a 

semi-hibernation for humans is a possibility in the near 

future. Showing again how important it is to 

understanding what's already on Earth could have 

major uses in exploring further our planetary 

EDITORIAL - Life Out There  

DISCLAIMER: Cygnus is a quarterly publication, it 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. 

Cover artwork: M42 - Orion 

Nebula by Rachael & 

Jonathan Wood 

Gary Wortley 

Stay Safe, GW 

https://theconversation.com/amp/hibernating-lemurs-may-be-the-key-to-cryogenic-sleep-for-human-space-travel-148408
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CHAIRMAN’S NOTES 

It is a very good habit for writers like myself to read over what they wrote in their previous piece for 

Cygnus. I did express the hope that we would be able to run online talks for members during season 

2020-2021, and while this pandemic is still affecting us so much. I am pleased to say that we have 

been able to do this. In fact we will be ending up with a pretty full programme of presentations on a 

wide range of subjects, entirely delivered by our own colleagues. As can be imagined, organising 

external speakers is particularly difficult at the present time so we are very fortunate to have such a 

wide range of astronomical knowledge ‘in house’. Our thanks to our colleagues for providing this 

service. 

Thanks also to our members for supporting these Zoom sessions in such large numbers. It would have 

been a little demotivating if there had been only a handful of faces staring out at us from the Zoom 

video wall. We also took the decision of having participants audios unmuted for the pre-talk part of 

the meeting because we wished to some small extent to replicate how the atmosphere would have 

been in the club house. This has worked pretty well – no barking dogs so far, no drilling in other parts 

of a home, and only the occasional radio that has needed to be turned down. 

Before the present level of COVID-19 restrictions was applied, we had been running members 

observing evenings with a limited number of participants. At the moment this is not possible but we 

are hopeful that we will be able to restart these sessions sometime in December, along with more 

observatory introductions for new members. One new task is that those of us administering NAS have 

had to keep up to date with such riveting subjects as the Charity Commissioners coronavirus advice 

to charities. As a charity that owns its own premises, the observatory is regarded as a work place 

from which it is not possible to work at home. This allows a small number of us to visit Seething 

regularly for security, maintenance and administration reasons. This has included fault checking the 

data links around the site because we have longer term plans for using these facilities. 

In the meantime Mars has continued its magnificent progress across the heavens. While now moving 

away from us it is still high in the night sky, and still generates plenty of comments, especially amongst 

city dwellers and those whose eyes are not usually focussed on what is above us. No sooner will the 

red planet lose its prominence in the night sky than it will be taking up screen time on our televisions 

and other devices. February 2021 is when the space around the planet will start getting crowded 

with new arrivals from Earth, in the shape of orbiters and landers. Once more the JPL mission team will 

be looking forward to their six minutes of terror as they attempt to land NASA’s Perseverance in 

Jezero crater. Don’t miss it! 

If you have a good view of the night sky from where you live, you will be able to see regular winter 

favourites like Orion the Hunter rising up above the horizon. While especially prominent later in the 

winter, the appearance of this constellation is surely one of those things setting those of us keen on 

astronomy apart from the rest of humanity! Just when other people are groaning about the long 

nights and dark mornings, not to mention the falling temperatures, we know that a long clear sky 

night will bring with it a lot of pleasures. We could even say that looking at objects whose light often 

left its source long before humans ever appeared on the earth does help to put our current 

difficulties into perspective. It was with some relief that the news filtered out that the right shoulder of 

the Hunter was not about to blow up as a spectacular supernova. 

Certainly the significant dimming of Betelgeuse during 2019 had caused widespread speculation. It 

was known that the red giant did have variable cycles and that sometime in the future it is definitely 

Roger Preece 



5 

 

going to reach its end in spectacular fashion, so much so that before its final disappearance to the 

naked eye it will be visible during the day. Was this about to happen? It now appears that the 

prediction of the end of Betelgeuse was a little premature as the star is now back to some 88% of its 

previous brightness.  

Imaging by the Hubble space telescope shows a bulge in the star’s disk (see image above), though 

the origin of this is far from certain. It could, for example, be an ejection of material from the surface 

of the star. Whatever the explanation, it does not look as if we are about to lose one of Orion’s 

shoulders. It will happen at some time in the next two million years, but I don’t suppose many of us will 

be around to see it. 

Even more Clear skies and still stay ever safe, Roger P 
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SKY NOTES 6 - for the Seething Observatory Sky 
Len Adam January/February/March 2021       

The year starts with a bright Moon in the sky. At 10 p.m. on New Year’s Day 2021, the Moon is waning 

in the constellation of Cancer, not far from the border with Leo, with a phase of 91.82% at an altitude 

of 30°. The Moon will get higher in the sky as the night progresses into the next day, not setting until 10 

a.m. the next morning. The middle of the month is the best time in January if you need a moonless 

sky for your observing with New Moon occurring on January 13th. This is the best opportunity to 

observe those faint galaxies or star clusters with no lunar interference in January.  

In early January the Quadrantid Meteor Shower, peaking on the 3rd/4th of January, will be affected 

by the bright Moon in the sky so fainter meteors will be difficult to see. The Quadrantid radiant is in 

the constellation of Bootes. (See pages 6 and 7 of the Winter 2020 (January) copy of Cygnus for an 

explanation and radiant location. The issue can be downloaded from the Society Website forum if 

you can’t locate your printed copy.) 

At 10 p.m. on January 1st the planet Mars is at an altitude of 34° in the constellation of Pisces. It will 

have an apparent magnitude of -0.22. If you want to spot Mars in 2021, early January is the best time 

to do it. It gets close to the Moon in February (see below). 

In January the planet Mercury reaches greatest eastern elongation on the 24th with the sun setting 

at 16:26. Mercury will have an altitude of almost 13° at sunset with a magnitude of -0.50.  

In January the circumpolar constellation of Ursa Major is prominent. 
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It is worth studying the constellations surrounding Ursa Major (See Figure 1.) This easily recognisable 

constellation can act as a guide to locating the adjacent star groupings. Ursa Major, or the Plough or 

Great Bear is useful on many ways. The “Pointers”, Merak and Dubhe, show the way to Polaris or the 

Pole Star. The tail of the Bear leads you to the bright star Arcturus in the constellation of Bootes. I 

always know where to find the constellation of Cassiopeia which sits on the other side of Polaris so 

that when Ursa Major is high in the sky Cassiopeia is low and vice-versa. Ursa Major can act as a 

guide to finding the constellations of Draco and Lynx, which do not have easily identifiable patterns. 

Ursa Major itself has contains many interesting potential targets. There is the multiple star Mizar with 

Alcor, which can be viewed with a small telescope or binoculars. There are the Messier objects M40, 

M101, M97, M81 and M82, M108 and M109. There are no Caldwell objects in Ursa Major but there are 

a host of NGC objects. (New General Catalogue). An example of an NGC object in Ursa Major that 

is a challenge to observe is the galaxy NGC 3982. This is an 11th magnitude object so is pretty faint, 

but can be observed through a large amateur telescope. Figure 2 shows where it is located.  

 

 

 

 

 

 

 

 

THE CONSTELLATION OF URSA MAJOR 

Figure 2: The location of the spiral galaxy NGC 3982 Figure 3 (left): NGC 3982 captured by the Hubble  

Telescope 
  

Figure 4 (below): NGC 3982 may take some finding 
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On Friday 15th February 2021 the Moon will have set and NGC 3982 will be at an altitude of over 61° 

at 11 p.m. Figure 3 shows this galaxy in detail but required the Hubble telescope. A more realistic 

target for members in Ursa Major is the spiral galaxy M101 – identified in the chart in Figure 1. This was 

discussed (Page 17) in the Spring/Summer edition of Cygnus 2019 and Andrew Sutkowski featured it 

in an article he wrote for the Autumn 2018 Cygnus edition starting on page 25 when he used it as the 

target for studying the effects of different levels of light pollution. Figure 1 also shows the location of 

the potential target galaxies M81 and M82. In January 2020 I captured a wide-angle image of these 

galaxies shown in Figure 5. The field of view of this image is 5° 8’ 35” X 3° 24’ 56”. To give it scale this 

means you could fit 10 full Moons across the image. You can even spot M81 and M82 through 

binoculars as faint patches of light. 

Figure 5 (above): Messier 81 and Messier 82 Galaxies in Ursa Major 
   

Figure 6: Messier 81 (below left) and Messier 82 (below right).  
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M81 is also known as Bode’s Nebula and M82 as the Cigar Galaxy. Two additional galaxies can be 

easily spotted on the image, NGC 3077 known as the Garland Galaxy and NGC 2976. Figure 6 shows 

images of M81 and M82 taken with the Hubble Telescope. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The constellation of Leo, shown in the chart in Figure 7, is well placed for observation at this time of 

year. The full constellation is said to resemble a lion but normally it is the reversed question mark that 

is spotted in the sky first. It contains the bright star Regulus and contains four Messier objects, M65, 

M66, M96 and M105. 

THE CONSTELLATION OF LEO 

 

Figure 7: The Constellation of Leo. Creative Commons Unported Licence IAU/Sky and Telescope 
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Three of these are spiral galaxies but M105 is an elliptical galaxy. M65 and M66 are close together 

and it is worth investigating the region in the wide angle image in Figure 8. 

 
Len Adam 

Figure 8 (above): M65, M66 and NGC 3628 in the Constellation of Leo 
  

Figure 9: Identification of objects In the wide angle image of Figure 8  

 

Len Adam 
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The galaxies M65, M66 and NGC 3628 are known as the Leo Triplet. Two further galaxies, NGC 3593 

and IC 677 are identified in Figure 9. 

On February the 18th at 10 p.m. you will be able to see the Moon in the West (azimuth 265°) with a 

phase of 42% (waxing) at an altitude of +23°. Above it you will be able to see the planet Mars shining 

at magnitude 0.76 at an altitude of +27° and azimuth 267°. The Moon and Mars are roughly 4.5° 

apart. At 10 p.m. on Saturday the 27th of February the waning Moon has moved into the 

constellation of Leo with a phase of over 99% and is visible in the south east (azimuth 127°) at an 

altitude of +35°. The Moon is actually less than 4° south of the M66 group of galaxies shown on the 

chart in Figure 7. The brilliant near full Moon will flood the M66 group area with light. 

 At 11 p.m. on 22nd February 2021 the minor planet (asteroid), 29 Amphitrite, will be near opposition 

and will have a magnitude of 9.2 at an altitude of just less than 50° in the south east with an azimuth 

of 154°, close to the bright star Regulus in Leo with a Right Ascension of 10h 26m 31.5s (Epoch 2000) 

and Declination +13° 52' 48"(2000). In Greek mythology Amphitrite was the sea goddess wife of 

Poseidon. The minor planet is a large main belt asteroid with a diameter of around 120 miles and a 

rotation period of 5.4 hours. You should be able to spot Amphitrite with a small telescope or large 

aperture binoculars. On the 22nd February however the Moon will be in the sky with a phase of 79% 

at an altitude of 50° in the south west with an azimuth of 241°.  

If you would like to see a brighter asteroid just beyond the limit of naked eye visibility then Vesta will 

be coming to opposition in early March. On March 4th 2021 at 11 p.m., minor planet 4 Vesta will be 

at magnitude 6.2, just over 1° to the north-east of the 3rd magnitude star Chertan in the constellation 

of Leo. Vesta will have a Right Ascension of 11h 18m 16.4s (Epoch 2000) and a Declination of +16° 09' 

34" (2000). You will easily find Vesta in binoculars or a small telescope.  

Figure 10 shows the asteroid Vesta, imaged from 
NASA’s Dawn spacecraft. Of course all we will be 
able to see is a star-like point of light, 
indistinguishable from a star unless you know 
Vesta’s position and magnitude. However, at 
magnitude 6.2, you stand a good chance of 
identifying the asteroid among the stars. 

Figure 10 shows the asteroid Vesta, imaged from 

NASA’s Dawn spacecraft. Of course all we will be 

able to see is a star-like point of light, 

indistinguishable from a star unless you know Vesta’s 

position and magnitude. However, at magnitude 

6.2, you stand a good chance of identifying the 

asteroid among the stars. 

Vesta is large and has a diameter of 326 miles, 

which is roughly the distance between Seething 

Observatory and Glasgow.  

Figure 10: The Minor planet Vesta .  “This image is 

from the last sequence of images NASA's Dawn 

spacecraft obtained of the giant asteroid Vesta, look-

ing down at Vesta's north pole as it was departing in 

2012.” 

Credit: NASA/JPL-Caltech/UCLA/MPS/DLR/ID 

Len Adam is a 75 year old 

amateur who, in normal times, 

c o m m u t e s  b e t w e e n 

Lancashire, Norfolk and Spain 

where he has a run-off 

observatory.  
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The discovery of phosphine in the atmosphere of Venus recently set the PR machines into rapid 

motion, triggered by the possibility of precursors of life being found on another celestial body. 

However there have been subsequent suggestions that the detection was an instrument artefact or 

incorrect interpretation. This all reminded me of the similarly momentous announcements around the 

first discovery of an exosolar planet. 

That first discovery has been obscured by the 

Nobel Prize-winning discoveries of Swiss scientists 

Didier Queloz and Michel Mayor. They developed 

techniques for measuring the radial velocities of 

stars, where the to and fro wobble of a few 

meters/second can identify the minute 

gravitational effect of an associated planet. 

Following their first discovery of a planet around a 

star called 51 Pegasi, in 1995, a more intensive 

search for exoplanets around other stars was 

launched. However this successful approach and 

the enormous public interest overlooks the true first 

planet discovery. 

The image of Venus (right) was produced by the Solar 

System Visualization project and the Magellan science 

team at the JPL Multimission Image Processing Laboratory 

Credit: NASA/JPL  

In 1991 I was the Space Programmes Manager at Penn State University. It was common practice as 

part of the faculty recruiting process for professors, to have the candidates offer a seminar to the 

staff and students of the department. One such event I attended was a seminar given by a Polish 

radio astronomer Alex Wolszczan. The core topic of the seminar was the description of his work on 

radio timing measurements of Pulsars for testing predictions of General Relativity. 

Pulsars are dead stars, created when massive stars explode. These extremely dense, rapidly rotating 

stars often contain as much as one solar mass worth of material spinning up to a few hundred times 

per second but with a radius of only 10 – 20 km. As a pulsar spins, it emits a tightly focused beam of 

radio waves, like the beacon from a lighthouse. Most pulsars emit their signals with a regularity that 

rivals the best atomic clocks. The mean pulse profiles of radio pulsars are usually stable, as accurate 

as 100 nanoseconds, which in effect this allows changes in the relative distance between the pulsar 

and Earth to be computed to an accuracy of 30 metres. When a pulsar is in orbit about another 

body, pulsar timing can be used to make highly accurate observations that can be used to deduce 

companion star masses, and in extreme cases, test theories of relativistic gravity such as Einstein’s 

general theory of relativity. 

However at the end of the talk Wolszczan dropped the bombshell that for a newly discovered 

pulsar, the timing showed a periodic variation that could be explained by two companion of 

masses, 2 -3 times that of Earth, orbiting with periods of 98 & 66 days. At that point a colleague 

slipped me a scribbled note with the words “Nobel Prize?”  

MISSIONS - by David Lumb 

Other Planets – Claims, Fails and Nobel Prizes 
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Within days there was in fact a public announcement and scientific paper from Andrew Lynne at 

Jodrell Bank for a similar discovery: a pulsar showing a 6 month periodicity due to a 10xEarth mass 

companion. This was subject to fierce scrutiny and speculation about the validity.  

Soon after, some colleagues and I were bound for Atlanta and the annual American Astronomical 

Society meeting, knowing what Woszczan would announce and wondering what the reception for 

Andrew Lynne would be. The AAS meeting was tense waiting for the confirmation. In a detailed 

measured explanation, Lynne had to admit their post-grad student had failed to compensate 

adequately for slight variations in Earth's orbital motion around the Sun. As a consequence evidence 

of a planet had disappeared. When Lynne announced the retraction of his results he received a 

standing ovation from his scientific colleagues for having the intellectual integrity and the courage 

to admit this error publicly.  

The following talk of Wolzscan was then something of anti-climax, not least due to the undermined 

confidence in the idea of planets around pulsars. Since supernova explosions are among the most 

violent events in the universe, any planet unfortunate enough to be in the vicinity of one should 

have been instantly annihilated or blown far away from the star. Nevertheless, the evidence for this 

planet’s existence seemed impeccable.  

Artists impression of the two planets orbiting the pulsar PSR1257 +12  
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The discovery of a Jupiter-mass planet around a Sun-like star came three years later and cemented 

the foundation of this new study of “exoplanets”. Mayor and Queloz determined their planet orbited 

at a distance significantly smaller than that of Mercury in our Solar System. The closing paragraph of 

their discovery paper proclaims the era that they had just been responsible for initiating: “The search 

for extrasolar planets can be amazingly rich in surprises. From a complete planetary system detected 

around a pulsar to the rather unexpected orbital parameters of 51 Peg b, searches begin to reveal 

the extraordinary diversity of possible planetary formation sites." Nonetheless I wonder if the reason 

Wolszczan was not awarded the Nobel Prize jointly, was due to the complicating circumstances of 

the Jodrell Bank team’s error. 

The story maybe has lessons for the “Venus phosphine” debate. Extraordinary claims generate 

immense publicity, but the science must be checked by different groups and preferably with 

different techniques. New science is enabled with new facilities, but furthermore new results bring a 

new emphasis and focus to open up whole new disciplines.  

As soon as exoplanets were discovered, new ideas for detecting life on earth-sized planets were 

proposed, typically involving fabulously complicated space borne interferometers. Now we think 

(rather like the phosphine detection) spectral signatures of gases in exoplanet atmospheres could 

definitively be traced to life processes, and furthermore scientists believe those measurements can 

be done with the James Webb Space Telescope and dedicated satellites like ESA’s Ariel. No doubt 

there will be exciting claims of extra solar life, and sceptical questions, but a Nobel Prize possibly 

beckons in this coming decade.  
David Lumb 

DARK MATTER  

It’s not just light emissions and radio signals 

that can give us evidence of the potential 

for life elsewhere; geography too can point 

us rightly, or wrongly, in that direction. For 

example, on Earth, permafrost, glaciers, and 

other frozen environments can preserve 

organic molecules and microorganisms for a 

long time, even millions, of years. Roger’s 

Mars II article later in this edition introduces 

the Phoenix spacecraft, which drilled into 

the frozen ground of the Martian Arctic, 

vaporize the soil sample, and analysed the 

chemistry of the vapours.  

Scientists hoped to learn whether ice just 

below the surface ever thaws and whether 

some chemical ingredients of life are 

preserved in the icy soil. So far they’ve 

discovered a ‘soil’ that is toxic; just to add to 

the radiation, lack of air and any number of 

other dangers awaiting the ‘new Martians’ 

when they arrive and set up base. Plants 

that can grow there have been identified 

though, so the hope for life on Mars is not yet 

lost. 

This pair of images shows the similarities between the 

surface of Mars where Phoenix landed (top) and perma-

frost on north-eastern Spitsbergen, Svalbard (bottom).  
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The name translates as Sea of Clouds and the 

name is rather apt. Not that there are clouds in this 

area of course, nor anywhere on our dry, airless 

satellite, but when it comes to defining the 

boundary of Nubium we might just as well be 

seeing it through a thick mist.  The 700 km wide 

Mare Nubium lacks the conspicuous rim that is 

typical of the lunar impact basins and to my mind 

only its southern extremity is well-defined.  

In their 1837 map, Beer and Madler confined 

Mare Nubium to this area in the south, but 

more recent maps have had it stretching 

beyond the Montes Riphaeus to meet the 

mighty Oceanus Procellarum and northwards 

as far as the crater Copernicus. This is certainly 

the case on my copy of Patrick Moore’s 1969 

chart, which ignores the area renamed Mare 

Cognitum (the Known Sea) after the USA’s 

Ranger 7 gave us the first close up pictures of 

the Moon.  In the centre of Mare Cognitum is 

the crater Kuiper – just under 7 km in diameter – 

named after Gerard Kuiper, the team leader of 

the Ranger project. For the purposes of this 

article I have stopped in the north at the crater 

Fra Mauro. 

At first glance Nubium contains little of interest. The centre of the mare has numerous drowned 

craters, with only their rims showing above the lava that engulfed them.  It has been reckoned that 

the lava must be relatively thin to allow the outlines of these older craters to show through.  One 

noticeable exception to these drowned craters is the comparatively new Bullialdus – it is reckoned 

MOONWATCHERS - down to the sea (9) 
Graham Sparrow Mare Nubium 

Figure 1:  Sketch map of Mares Nubium (North is at the 

top) 

Figure 2: Bullialdius, a drawing made in 2015. 

P – Pitatus    

H – Hesiodus   

HA – Hesiodus A   

Th – Thebit   

Bi – Birt  

F – Fra Mauro   

PA – Parry   

 

B – Bonpland   

G – Guericke   

W – Wolf  

Kui – Kuiper    

Bu – Bulliadus   

Ki – Kies   

L – Lubiniezky   

M – Mercator  

C – Campanus   

CA – Capuanus   

R – Ramsden   

X – Apollo 14 

Landing Site  

Ku – Kundt   

G - Gould 

Key 
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to be between three and three and a half billion years old, a mere infant!  This 60 km diameter crater 

is similar to Tycho in that it has terraced inner walls, a flat floor and a cluster of central peaks. It lacks 

Tycho’s rays however, but when the sun is low in the lunar sky observers can pick out details of the 

ejecta caused by the impact that formed it. 

Bullialdus lies between the lava-swamped craters 

Lubiniezky and Kies. The latter is worth finding as it 

enables the observer to find a lunar volcano. Some 11 

km to the west of 44 km Kies is the 11 km diameter 

dome Kies P. Instruments of 200mm upwards should 

be able to resolve the pit on the summit of this dome. 

Although the centre of this mare may lack eye-

catching sights its margin gives us one of the most 

well-known features on the Moon, one that never fails 

to grab the attention of the first-time observer. Close 

to the eastern shore is Rupes Recta, more commonly 

called Straight Wall. Of course it’s not a wall, but a 

fault some 120 km in length and estimated to be 

between 250 – 300 meters in height (though Charles 

Wood in his book The Modern Moon says that his 

measurements of the shadow lead him to believe 

that it could be as high as 450 metres). Rupes Recta is 

not a sheer cliff, but a slope of about 20 degrees. At 

its southern extremity it ends in a jumble of ridges that 

Huygens, in the 17th century, likened to the hilt of a 

sword – the ridge being the blade. This feature is best 

seen when the terminator is a tad to the west of the 

centre of Mare Nubium and the Sun casts a shadow 

along its entire length. 

Less spectacular than Straight Wall, but nevertheless 

worth a look, is the crater Pitatus. Nestling on the 

southern shore of Nubium and almost 100 km in 

diameter, Pitatus is flooded with only one off-centre 

peak visible above the lava that now forms its floor. 

Look closely and you will see a narrow rille that skirts 

the inner wall of this crater. Nestling against the wall 

of Pitatus is the smaller crater Hesiodus, with a flat 

floor which is broken by an almost central small 

crater, marking a later impact, it is not of special 

interest. However, the smaller Hesiodus A (14.5 km 

diameter) is worth a look. A sufficiently high 

magnification will show that there is a curious circular 

ridge inside the wall. Hesiodus A is one of the best 

examples of a concentric crater. 

You will see a rille leading roughly south-west from Hesiodus and slicing through into the Palus 

Epidemiarum, the Marsh of Epidemics – perhaps an appropriate feature to be observing at the 

present time. (No need to wear a face covering when you look at it though!) This rille is Rima 

Figure 3: Bullialdus, central peaks illuminated by Sun. The 

flooded Lubiniezky is to the north 

 Figure 4: Rupes Recta 



17 

 

Hesiodus. Having taken us into Palus Epidemiarum we 

can spare a minute or two to look at the craters 

Mercator and Campanus. Both are roughly 48 km 

across and have flat floors, the former being quite 

featureless. Two further flooded craters are 60 km 

Capuanus and 25 km Ramsden. The latter sits in a 

system of rilles and following one of these to the north 

we come to another concentric crater – the 7 km 

diameter Marth. Larger apertures and high 

magnifications are required to successfully observe 

this small crater. 

Heading north across the mare Nubium we come to 

the battered, ancient craters Fra Mauro, Parry, 

Guericke and Bonpland. Fra Mauro is the largest of 

these at 95 km across. Its floor is crossed by rilles and 

these cross into the connected craters Bonpland and 

Parry. The Fra Mauro area was chosen as the site for 

the third Apollo landing in 1971. The Lunar Module 

Antares touched down 40 km north of Fra Mauro, 

where astronauts Alan Shepherd and Ed 

Mitchell gathered rocks and regolith which it 

was hoped would prove that the north-south 

ridges of the Fra Mauro uplands were 

created by ejecta from the Mare Imbrium 

impact, thus helping to establish the age of 

the Imbrium basin. However, opinion was 

divided as to whether the ridges were 

formed by the impact that made the crater 

Fra Mauro and, as far as I know, the jury is still 

out on that one, 49 years later! 

I have now covered all of the major lunar 

‘seas’ in this series of articles and I don’t 

intend to cover the numerous smaller mare, 

marshes and lakes. There remains only one 

large waterless area about which to write. I 

have saved the biggest until last and in the 

next issue of Cygnus we will take our final trip 

on our lunar charabanc and visit the vast 

Oceanus Procellareum. 

 

Figure 6: The Fra Mauro Region. 

Figure 5: Section of Rupes Recta and the crater Birt. 

Clear skies, - Spadge 
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NEW-MEMBERS IMAGES 

In this edition I’m pleased to be able to share some more excellent images produced by NAS 

members, and I’m especially pleased to welcome images from three new members Rachael & 

Jonathan Wood, and Giancarlo Erra. You can read an article by Giancarlo later in this edition on his 

portable imaging set up. 

background Rachael Wood & Jonathan Wood:  NGC7380 Wizard Nebula (above)  

Here is a capture of NGC7380 (Wizard Nebula) that we took from our back garden in Doncaster, S. 

Yorkshire. This is a combination of 2x 2-hour datasets from July and August 2020. We have been 

'astro-imaging' since August 2019 and fell in love with the hobby immediately. I created the 

'Hubble' palette look, by extracting the HA and Oiii separately when stacking, then used 

Photoshop to made a 3rd file, consisting of a blend of HA & Oiii (around 18 % HA) and colourised 

them as follows:     HA - red     Oiii - Blue     HA / Oiii blend - green 

Set up used, unless 

alternative info given: 

Skywatcher Evostar ED80 

HEQ5 pro 

ZWO ASI120 guide 

ZWO 294mc pro 

L-eNhance Optolong filter 

Gain 120 

5 min exposures 

Total Exp 4hrs 

I love the versatility of using the L-eNhance filter as it gives us the 

option to capture both RGB and create 'SHO' look images all with 

one filter. 

IC 1805 - Heart Nebula (Opposite top) - one of my favourite targets 

This is a combination of data captured over 2 evenings, with 2 hours 

captured on one evening and 6 on the other. ‘Hubble' look created 

by again extracting the HA and OIII channels then using the 

Hydrogen alpha (colourised red), OIII (colourised blue) and a 

synthetic green which is a combination blend of Ha and OIII. 

Stacking / prep in Astro Pixel Processor 
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M42 Rework - M42 - Orion Nebula by 

Rachael Wood and Jonathan Wood 

This is still one of my favourite early 

images that Jonny and I have 

captured. We had waited all through 

August with our first telescope, waited 

for Orion to finally rise in the sky 

Doncaster/ Bungay data combination: 

2 data sets - one from December 2019 

(Doncaster) and the other in HA from 

February 2020 (Bungay). 

Skywatcher 130pds 

HEQ5 PRO mount  

Canon 550D 

Canon 600D mod Processing in 

Photoshop 

IC1805 (left) reprocess 8 hrs exposure 
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Rachael Wood & Jonathan Wood:  

Moon Compilation (right). 

This collection was not planned and I 

had taken these images on a 

combination of clear nights between 

March and Apri l  2020. After 

processing them individually, I 

decided to add one to another and 

liked the result, so I carried on with 

each clear night, and so on, until I 

had a full Moon (April 7th) 

Skywatcher Evostar ED80 

HEQ5 PRO mount 

Canon 550D 

Processing in Photoshop 

Giancarlo Erra 
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Neil Allen 

This is my first attempt at 

imaging Mars, using the 

following: 

Chris Greenfield: In Chris’s words, “Here’s my modest offering of the ISS buzzing the East Tower of 

Wymondham Abbey. 2 x 15 second exposures with a 20mm lens.” I don’t know about you, but I am 

a fan of astro-images with terrestrial connections; to me they give an alluring introduction to the 

deep sky images and enhances my wonder of the beauty of the skies, particularly the amazing 

images from our members 

MEMBERS IMAGES 

Canon 250D 

Star Adventurer mount 

Equinox 80 refractor 

Baader VIP Barlow  

Neodymium filter 

I processed a 15 min video 

using Lynkeos on my 

MacBook. I used around 300 

images from that and then 

performed some further 

processing in Affinity Photo.  
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Geof Lewis: After a cloudy start to October the heavens cleared on 6th October allowing me to 

grab some data just a few hours after it's closest approach this apparition (in fact for several years)I 

say cleared, but in fact I was constantly dodging passing clouds with several video runs having to be 

aborted and restarted, but I got there in the end. Most of the relevant capture details are on the 

annotated image. The image comprises the best 30% of each AVI with me shooting 5xR and 4xGB, 

the clouds eventually shutting me down during the 5th G. I also captured 5xIR, but decided that 

using the 5xR stack as a luminance was slightly better than using the 5xIR for this image, so it is an R-

RGB image. 
  

Two days later I had completely clear skies, no wind to speak of and it was cold (brrr), but who cares 

when you get your best result yet. The image for 8th Oct comprises the best 20% of 7xRGB runs of 3 

mins per filter, per run. As with the image from 6th Oct it is R-RGB image, as the seeing was sufficiently 

good to reuse the red stack as a luminance applied as 70% opacity in WinJupos, rather than using 

the 7xIR data that I also captured. In total there are some 87,000 frames stacked, which is more like 

100,000 if I double count the R stack being used twice. 
  

The image is presented south up with the much reduced south polar cap just seen at the top of the 

image. The long dark region of Mare Cimmerium runs along the equatorial region, with the spike of 

Sinus Gomer that extends from it, clearly seen. Syrtis Minor is just rotating into view under blue clouds 

at the right limb. Blue clouds also lay over the north polar region. The bright red regions of Memonia 

and Elysium dominate the northern (lower) half of the image. Elysium Mons is seen as a bright spot 

approaching the central meridian above the north polar clouds, with the dark spot Cerberus seen 

above it. The largest mountain in the solar system, Olympus Mons, is the bright spot just rotating out of 

view at the lower left limb. The dark region below the south polar cap, Mare Chronium and the 

lighter mottled region of Eridania just above Mare Cimmerium, show several detail structures.  
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Roger Preece  

The period of human exploration of Mars which is covered 

during this second part of The Mars Files starts where we left 

off the last time, and that is with the successful insertion of 

the NASA spacecraft Mars Global Surveyor (MGS) into orbit 

around the red planet on September 11 1997. MGS used 

the technique of air braking in the very thin Martian upper 

atmosphere to gradually establish its permanent orbit. A 

whole series of careful air braking manoeuvres were then 

carried out from the arrival date in 1997 until March 1999. 

This finally resulted in a nearly circular orbit without any use 

of on board fuel for braking purposes.  

This complex set of spacecraft procedures resulted in a polar orbit. The orbital period was by now 2 

hours during which MGS passed over both poles of the planet. Because of the daily rotation of 

Mars underneath the spacecraft, the entire planet could be surveyed over time. Not only that, the 

orbit was sun synchronous which meant that images taken by the orbiter of the same surface 

features on different dates were taken under identical lighting conditions, which added 

considerably to the quality of the data received. 

Mars Global Surveyor demonstrated that it was possible to carry out complicated orbital changes 

near the planet over an extended period of time. This would lead to a level of surveying that had 

not been possible beforehand. With techniques like these, and with the range of instruments that 

the spacecraft possessed, Mars could now be truly mapped. It is also important to remember that 

the long period over which the vehicle was teased into its final orbit was not in any way wasted 

from a data collection point of view. Indeed the changing nature of the orbit over a period of 

time allowed for different sets of data and observations to be collected. 

Figure 1: Mars Global Surveyor – Newton Basin, 

Serena Terra. 

Mars Global Surveyor caused a step change 

in the quality of observation of Mars. It also 

built a high level of confidence amongst the 

scientists and engineers tasked with carrying 

out such missions remotely from Earth. 1997 

also marked a major difference in the 

exploration of the red planet regarding the 

success rate point of missions. Counting this 

rate is not as simple as it might seem. Does it 

include spacecraft that failed to leave earth 

orbit at the very start of their mission? How 

about partial successes or failures when a 

lander touches down on the Martian surface – 

showing that the complex series of landing 

procedures has been mastered – but then 

falls silent? One consistent measure shows that 

from a launch date of November 1964 until 

just before the arrival of MGS, there were 20 

missions, of which 8 succeeded. Since that 

date there have been 11 successes and 3 failures, and the missions have become more 

complicated, and with more nations and space agencies being involved. 

In the first Mars Files, the uneven rate of Mars exploration had been discussed, with some 

discoveries which did not match expectations seeming to result in a slower rate of planning and 

The MARS FILES - 2 
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implementing further missions to the planet. The second hiatus had happened after the equivocal 

results on the presence or absence of living organisms had become widely known. Although this lull 

in investigation had terminated with the arrival of Mars Global Surveyor and the successful landing of 

the NASA Pathfinder mission in 1997, with the deployment of the very first surface rover Sojourner, 

missions planners were soon given a rude awakening. 

Figure 2: Pathfinder landing site. 

Firstly though, we should recognise the enormous achievement of the Pathfinder/Sojourn mission. This 

was the first time that a rover had been successfully operated on another planet, though there had 

been rovers on the moon. The Sojourner rover was small and did not travel far from the lander, only a 

maximum of about ten metres, using a radio frequency link for data connection, but it established a 

series of procedures for the future such as driving up very close to an object on the Martian surface, 

and examining it with a range of instruments. Sojourner continued operating for some three months, 

its power sources being a limited supply of solar panels and a non-rechargeable battery. 

The Pathfinder lander employed a new overall method of landing on Mars. The initial stages of the 

landing were similar to those that had been successfully used by the Viking 1 & 2 landers, that is, a 

heat shield attached to a back shell structure, followed by the deployment of a supersonic 

parachute. It was the final stage of the landing that was radically different. In this method, when the 

lander was about 350 metres above the surface, large air bags were inflated in less than a second. 

The spacecraft continued its fall, still attached to its back shell, until a lower attitude of 98 metres. At 

this point three retro rockets were fired and then the air bag covered landing stage was released. 

When it hit the surface, it bounced and then landed again. There were at least 15 further bounces, 

each of lesser amplitude than the previous one, until the lander came to rest. The maximum 

deceleration during this manoeuvre was 18G, well below the tolerance level for the spacecraft, 

lander and instruments. Once the lander came to rest, the air bags were deflated.  

The Pathfinder landing site was at Chryse Planitia in the Ares Vallis, some 19 degrees north of the 

Martian equator. Evidence had already been gathered from Mars orbit that the landing site was 

part of an ancient flood plain. It was thought that during and after catastrophic flooding in this 

region of Mars, a wide variety of rocks would have been strewn across the now long dry plain, and 
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that this would offer opportunities for 

studying a wide range of samples. The 

method of landing also meant that the 

i m m e d i a t e  v i c i n i t y  w a s  n o t 

contaminated by exhaust gases caused 

by braking rocket thrusters. A lot of the 

operations carried out during the 

Pathfinder mission were proof of 

concept and would be successfully 

employed in future missions. The landing 

site was named the Carl Sagan 

Memorial Station, after the highly 

respected planetary scientist.  

Figure 3: Sojourner on Mars. 

Mars investigators would have been 

understandably imagining that the 

future road for exploration and 

understanding of the planet was now 

clear, but the Pathfinder mission was 

followed by three consecutive mission 

failures, one of which was the result of 

an unforgivable mix up of measuring units by different sectors of the mission team in question. It 

could be argued that one of the other failures, the Mars Polar Lander, may have been due to the 

fact that it was in any case an extremely challenging mission, as the spacecraft was intended to 

land close to the southern polar cap of Mars, at 76 degrees south. At that date there was no 

experience of attempting landings so far away from the relatively straightforward near equatorial 

orbits. This time, however, there was not the usual interruption of missions to the planet. The next 

successful mission commenced In October 2001, when the Mars Odyssey spacecraft was inserted 

into a polar orbit around the planet. In fact, that mission has been so successful that it is still operating 

today. Odyssey has also been pictured by another orbiting spacecraft, Mars Global Surveyor. 
  

Figure 4: Mars Odyssey from MGS. 

Since the early days of this century, 

there has been a steady stream of 

spacecraft heading for Mars - to orbit, 

to land, and on three occasions, to rove 

on the surface of the planet. The 

amount of effort, time and money 

dedicated to Mars sometimes results in 

unhappiness expressed by other space 

and planetary scientists who would 

dearly wish to have their own projects 

funded, and there is increasingly no 

shortage of candidates for investigation 

throughout our solar system. The focus 

on Mars is not surprising. Although it is 

not our closest planetary neighbour – Venus has that honour – it is much easier to observe, especially 

from orbit. Except during the occasional planet wide dust storms, the surface of the planet is clear to 

us, unlike Venus, wrapped in its thick blanket of clouds.  

There are other motivating factors. The more we discover about Mars, the more there is to know. It is, 

after all, an entire planetary surface with its own deep history. Although Mars is only just over half the 

size of earth, in our era there are no Martian oceans, so the surface area for exploration is very similar 

to that of the Earth. It is now well established that there have been four geological ages on Mars, 
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with profound changes marking the transition from one age to the next. These events are readable 

in the geological history of the planet. Has the planet always looked like it does now? Was there a 

much thicker atmosphere, and if so, what caused it to largely disappear? The widespread evidence 

of ancient water flows on Mars leads to its own speculations. Was it primarily catastrophic flooding or 

was there standing water and even oceans for long periods of time? Is so, what does that say about 

the possibility of life emerging? 

Figure 5: Mars_from_Hubble. 

Since Mars Odyssey in 2001, the list of space craft is 

impressive, not only in their number but also in their 

complexity and their origins. Both the European 

Space Agency (ESA) and the Indian Space 

Research Organisation (ISRO) have mounted 

successful missions, and it is worth noting that the 

two ESA missions were launched by Russian launch 

vehicles, although of Europe has its own highly 

capable launcher in the shape of Ariane V. Since 

2003 we have had Mars Express + Beagle 2 (ESA - 

25/12/2003), Mars Reconnaissance Orbiter (NASA - 

10/3/2006), Phoenix (NASA - 25/5/2008, Maven 

(NASA - 22/9/2014), Mars Orbiter Mission (ISRO -

24/9/2014), ExoMars Trace Gas Orbiter+ Schiaparelli 

(ESA - 19/10/2016) and Insight (NASA - 26/11/2018). 

All the dates are Mars orbit insertion dates. A full list 

of mission objectives and achievements for this 

distinguished collection of space craft would 

probably fill an entire issue of Cygnus, and there is no shortage of other space and astronomy 

matters of major interest to Cygnus readers, so a few examples will hopefully give a flavour of the 

level of achievements. 

First up is the Mars Express mission mounted by ESA. This was the first ESA mission to Mars and it also 

included the UK lander Beagle 2. At the present time the orbiter is still fully operational. Its German 

designed high resolution stereo camera has brought us many stunning images, including this one of 

an ice filled Korolev crater at a Mars latitude of 73 degrees North. <ESA Korolev crater> 

Amongst a range of instruments dedicated to atmosphere composition and the minerology of the 

planet, the MARSIS sub surface sounder radar, with its antenna booms extended out from the 

spacecraft, was responsible in 2018 for the discovery of a sub-glacial lake under the southern pole 

cap of the planet. There is also a downside to this success story and that is the fate of the UK Beagle 

2 lander which had never made contact after it had 

presumably reached the surface. An ESA board of 

enquiry listed several possible failure possibilities all 

related to the design and execution of the mission. In 

January 2015 Beagle was discovered on the Martian 

surface at its intended landing site of Isidis Planitia by 

NASA’s Mars Reconnaissance Orbiter (MRO). Major 

image processing revealed that Beagle 2 had 

landed successfully and that its lack of signalling had 

been due to a surface obstruction preventing full 

deployment of its four petal based communications 

dish antenna. This discovery fully vindicated the 

original design and execution of the lander mission. 

The great tragedy was that the team’s project leader 

Colin Pillinger had died several months before the 

discovery was made. 

FIgure 6: Beagle_found_MRO. 
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Mention of the MRO is an introduction to this 

NASA mission, which is still operational to this day. 

The Beagle 2 lander was discovered by the HiRISE 

camera system, a major feature of the space 

craft. Cygnus readers may have a particular 

fascination for the HiRISE as it includes a 

telescope with a 500mm primary mirror and is the 

largest space telescope ever sent beyond earth 

orbit.  

Figure 7: LRO HiRISE. 

 As a comparison our Genesis dome Meade 

telescope has a mirror size of 355 mm. Images 

from the LRO HiRISE can be downloaded from 

the HiRISE web site at the University of Arizona - https://hirise.lpl.arizona.edu/ . There is a strong 

emphasis on citizen science outreach at the web site and it is well worth a visit, especially for those of 

us fascinated by the planet Mars. MRO has also been used as a space telescope to picture the Earth

-Moon system from Mars orbit. 

Figure 8: HiRISE-Earth_moon. 

It is not possible to give full justice in this article to 

the other missions, orbiters and landers which 

have been listed above. NAS’s Phoenix lander, for 

example, achieved the difficult task of landing in 

the northern polar region of Vastitas Borealis and 

quickly showed the importance of making the 

exploration of the Martian surface wide ranging, 

with pictures like that of permafrost polygons near 

the landing site.  

Figure 9: Phoenix_permafrost_polygons. 

The ISRO MOM (Mangalyaan) orbiter is a 

technology demonstrator with other primary roles 

such as searching for trace atmospheric gases 

such as methane, one of the tasks also allocated 

to ESA’s ExoMars Trace Orbiter. One of the few 

primary sources of regular methane production is 

organic life, so this is a key area of investigation. 

NASA’s Maven orbiter is carrying out wide ranging Martian atmosphere studies . One of the major 

questions about Mars is the how and why of the loss of the major part of the planet’s atmosphere, 

while on the ground the latest NASA arrival Insight is attempting to understand the deep interior of 

the planet, with the mission team experiencing considerable challenges with drilling into the surface 

of the planet. 

This article has deliberately not included 

the recent rovers which have been 

roaming across the surface of Mars - 

Spirit ,Opportunity and the still operational 

Curiosity. These heroic spacecraft are the 

subject of the next Mars Files article. 

Cygnus readers should also bear in mind 

that currently there are reinforcements in 

the Mars rover category heading for the 

red planet, so there should be no shortage 

of material for future editions. 
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Andrew Sutkowski 

PULSAR ∞ RADIO ASTRONOMY 

All new ventures have their frustrations. This 

is true of the NAS-Pulsar project at Seething. 

Andrew Sutkowski has been leading this 

project firmly from the front, taking us with 

him and his friends and colleagues  along 

on the journey. From my position, sitting on 

the side-lines what I’ve been most 

impressed with is the determination to see 

this be a success, also the ingenuity used to 

put it together and overcome the hurdles.  

Despite the global pandemic Andrew is still 

taking those steps towards discovery. Here 

is the latest instalment of the NAS Pulsar 

journey: 

Colleagues, I wish I was able to report that all our struggles were over and we were now receiving 

signals from the Universe, but that remains to be achieved. So what have we done, a lot actually! 

We have been having discussion with Professor Richard Hills from MRAO and seeking his advice. 

Based on this we have performed some basic analysis of the system. We removed the feedhorn and 

investigated the response of various amplifiers and combinations of amplifiers. We then reinstalled 

the feedhorn and performed a complete dish signal loss map. This involved us measuring the signal 

strength along each length of the cables from the shed to the feedhorn.  The results showed that we 

had approximately 20 dB signal loss from the shed to the feedhorn with about 17 dB of that loss 

occurring in the 30 m RG58 cable from the shed to dish. 

A loss of 20 dB signal is a huge amount give the expected levels of the signals we are expecting. 

Professor Hills told us that all professional systems have the signal processing at the dish and it is only 

data that is communicated back to the control room. With this in mind we looked to the web for 

options and lots of people report using Raspberry Pi’s for this sort of application. I purchased a 

Raspberry Pi 4 myself and tried it out. The internet was correct in that it does work, but owing the 

power of the processor on the Pi, it would only operate over a bandwidth of 1 Mhz. We gave up on 

this option (Raspberry Pi going cheap!).  

We decided to purchase a micro PC (like a laptop but 

no keyboard or screen) and have installed that in the 

dish along with the signal processor. We had high hopes 

of this being the answer and when we powered this up 

we would see huge peaks for the hydrogen in the Milky 

Way spiral arms. No such luck.  

I have been spending a lot of time trying various 

combinations of amplifier and filters to find signals. I can 

report that it is entirely possible to observe huge signals, 

even ones in the area of interest. The problem being that 

the cause of these signals is internal cross-talk between 

the amplifiers. 
Figure 1: SMA male-male coupler 

L a t e s t 

frustration  
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I am able report an amazing discovery, one that Frank Cliff in his 40 odd years of experience has 

never come across. During all these investigations we have performed we uncovered that the male-

male SMA couplers (Figure 1) we were using to join parts together actually have an internal 

resonance frequency. The consequence of this is that each of these couplers change the frequency 

of the signal passing through them (Figure 2)! 

Unfortunately, the second COVID-19 lockdown has interrupted investigations. I am continuing to 

explore options at home, in the absence of the dish trying to detect something. However, we are not 

alone in having difficulty detecting these low level signals using the typical low cost broadband 

amplifiers that we have been using. We intend purchasing a bespoke radio astronomy amplifier, 

which should, according to the literature, allow us to capture the signals we are actually interested 

in. 

 

Figure 2: Top plot shows frequency response from feedhorn with SMA male-male coupler in-line. Bottom plot shows 

frequency response from feedhorn using short SMA male to male cable instead of coupler. 
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TECHNICALITIES - a Mobile Approach 
Giancarlo is one of two new members to NAS who have contributed to this edition. 

A (NOT SO) SHORT INTRODUCTION 

When I was a teenager and still living in Rome, about 20 years ago, I was lucky to have as 

neighbour an Aerospace engineer; Fabio Di Giorgio. 

As a keen photographer at some point I decided one day to buy a telescope to do some space 

photography, it was one of those small Skywatcher Newtonian on EQ3 they sell at supermarkets, 

and I didn’t know a thing about telescopes or astrophotography. The only thing I know is that I can 

still remember setting it up on my balcony, pointing up with some difficulty to the brightest thing I 

could see in the sky. Spotting an out-of-focus ball of light, I eventually got a clearer view then 

screamed to my mum that I thought I was looking at Saturn! I still believe my luck was sort of sign of 

destiny, indeed I pointed blindly at Saturn, it was very small but I could definitely see the rings. It was 

love at first sight. 

Going back to Fabio, the step was very short asking him what he was doing, and could he help me 

to understand more about my new passion. We became good friends and we still are. He taught 

me everything about space and astrophotography, I still remember the endless nights spent with 

the controller and stepper motor system he made himself for his CG mount. I remember the photos 

done together with him doing everything and me manually guiding, trying to keep the guide star at 

the centre of the graticule on the screen, with a cheap Philips guide-cam and handmade guiding 

system. 

I owe basically all I know about astrophotography to him, and a passion for this hobby and level 

reached today that would not be there if I didn’t meet him. The reason I mentioned my friend is 

because he’ll be back in my story many times, so hold on! 
  

A TENTATIVE MOBILE APPROACH 

We both have now an HEQ5 and our advanced home 

systems, but in recent years I started missing somehow that 

more manual approach to astrophotography, in particular in 

terms of sharing the experience with others, traveling to darker 

skies, and somehow be away from computer and 

automation. A few years ago I decided to try and make a 

mobile setup, and I bought a Skywatcher Star Adventurer. 

Despite some initial success with very wide fields, the result 

wasn’t up to my expectations for narrower fields. It was 

wobbly, difficult to balance, cumbersome to use, and not a 

good performer without a heavy tripod or guiding and all sort 

of things I wanted to avoid. I knew the limits of such setups, 

but I wanted something allowing me to take pictures up to 

300/400mm focal length with good tracking up to 3 minutes at 

least; all without any guiding or computer (or mains!). It 

needed to be a light/compact package. Basically something 

I could use to take good shots from dark skies with my 

modded Canon 6D. 
  

So I decided to try what was the best performer, and got an Astrotrac. My hopes were high, so the 

disappointment arrived as well. Some of the problems were well known (the evil polar scope!), 

others were not mentioned often. Frustration was because sometimes I was getting incredibly good 

results, some others times with same setup/sky very poor ones, so I knew the performance was 

potentially there but something was not working reliably. Again Fabio was the key to solve the 

problem...surprised by the problems I was facing with such a good and expensive mount, he asked 

Giancarlo Erra 

Figure 1: heavy duty photographic 

ballhead on the Astrotrac. 
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me to leave the Astrotrac with him for some time, and I got it back this 

Summer just after the first lockdown. And since then it has been a hell 

of a good journey! 

A DEFINITIVE MOBILE APPROACH 

In this article I’ll try writing down all I’ve done to have a portable setup 

based on Astrotrac TT320X-AG mount and two alternatives for tripod 

(one photographic and one astro). All fully USB powered for truly 

portable experience, a heavy duty photographic ballhead on the 

Astrotrac (figure 1), on top a full fledged small apo 340mm William 

Optics ZenithStar 61 FLP53 scope, and attached to it a full frame 

modded Canon 6D. Tracking performance (once accurately visually 

polar aligned) with unguided pinpoint stars in 80% of the subs for up to 

5 minutes exposures, 90% good subs on 4 minutes subs and 100% in 3 

minutes also with a rough polar alignment. I also have a red dot 

finder, a dew heater and a bahtinov mask! 

I’ll not be able to always go in 100% details, but for any question I’m on 

the forum as ‘errag’ for any questions. You’ll need some time, 

patience, lots of bits and bobs and some manual work, some cheap/

common stuff to buy on Amazon or similar, and hopefully some of this 

is going to be useful even if you don’t have an Astrotrac. 

MECHANICAL STABILITY & TRIPOD 

The first and most important part of any astrophotography setup, is 

definitely the mount and tripod. Considering I still think Astrotrac is the 

very best out there in terms of portability, I was left just with the tripod/

head. You need precision and easy of use for alignment, and stability 

while in use. That is also sadly one of the heaviest parts of any astro-

photo setup, so is very difficult to find a midway for a portable setup. 

As a photographer and videographer I’m lucky to have access to lots 

of equipment, and I’ve done many tests, eventually settling with two 

setups. The first and main one is based on a small astro tripod/head, 

the second is based on a photographic tripod. The latter being 10cm 

shorter once folded is more portable, but weight is the same (if not 

more!) so unless you need to fit the tripod in cabin luggage, I suggest 

this setup as it’s easier to use and feels more stable, although they 

perform exactly the same. 

Starting with the astro mount, the unsung hero of my setup is a Bresser 

tripod with Polar Wedge for photo mount - R-4964112 (figure 2), a fairly 

light tripod/polarhead that you can buy for a bit more than £100, with 

super smooth, precise and easy to use height and azimut knobs, and 

able to carry my Astrotrac plus heavy polar scope (more on that later), 

sturdy ballhead, big Canon 6D with William Optics ZS61 for a total 

weight of about 4kg I think (figure 3). 

The difficult bit was to find a fit to the head of the mount, that offers 

just a plate with two 1/4 photo sized holes spaced to accommodate 

the Bresser mobile tracking mount. Solution was to get a photographic 

cheese plate so I could screw it on the original plate of the Bresser, 

and have then more holes (also 3/8 sized) differently spaced, to 

accommodate a large photo shoe plate adapter, that I attached to 

the cheese plate with a large 3/8 screw just lining on top of the Bresser 

plate (for added stability), plus three additional 1/4 screws (figure 4). 

Being that a very solid and stable platform, all that was left was 

Figure 2: a Bresser tripod with 

Polar Wedge  

Figure 3: building up the setup 

keeping the weight down to 

around 4 kg 

Figure 4: photographic cheese 

plate - a simple solution to a 

problem 
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getting a large and long (for better balancing) quick release shoe 

plate to attach to the 3/8 female on the back of the Astrotrac. 

Even with legs extended is very stable, it can become quite compact 

once folded, and it really gives me an experience that is not too far 

(for the price/weight) to the one of much bigger mounts. 

If, anyway, you prefer a smaller package (although heavier and more 

expensive and somehow more fiddly to use ), I also got another 

solution that I use sometimes with the same imaging setup. The tripod 

in this case is a sturdy Manfrotto 055, and the head (after trying at 

least three different ones) is a William Optics Polar Wedge, that can 

accommodate automatically the long photographic quick release 

plate I have on the back of my Astrotrac (figure 5). 

Like with the Bresser, is very easy to polar align with this, but the Bresser 

feels more solid, so I use that unless I’m forced to fit everything into a 

cabin luggage, then I would use the Manfrotto+WO wedge. 

Before moving on, another important part of all this is the ballhead, 

that goes on top of the Astrotrac and is the thing that gives you RA 

(rotation of the ballhead base) and holds the telescope and camera. 

This is something I’ve often overlooked, while it’s so important that you 

need to definitely oversize it. This is because stability of the ballhead is 

what allows for smooth and more precise movements, that means 

stability and framing without altering the polar alignment, and it also 

means stability during longer shots. I settled for a ballhead that 

weighs half a kilo and can hold up to 18 kg, and if it seems 

exaggerated trust me is not, you’ll know once you start using it. And I 

also modified the quick release clamp on top of it, with a another 

one that is heavier and longer, to allow a better balance of the 

telescope (figure 6). Don’t overlook this part of the setup! 

POWER 

Thankfully this is a very simple solution although somehow I didn’t see 

it mentioned often. In theory the Astrotrac needs 12v and my Canon 

uses 8v (I don’t like to use/change batteries). In reality the amperage 

needs are very low. All you need is to get a portable powerful USB 

powerbank, like 26000mAh, and two USB step-up adapters to DC 8v 

and 12v. The USB powerbank provides more than enough juice (and 

very stable) to power up my Canon 6D, Astrotrac and USB dew 

heater for up to 18 hours, and I still have a fourth slot to recharge my 

phone if needed. Usually these portable powerbanks also have emergency light in case you need it 

walking in the field or to pack/assemble your setup. So forget about heavy or expensive 12v solutions 

etc., with less than £50 overall you’re all dusted and done, with a standard solution easy to replace 

or expand/adapt in the future and giving you 12v and 8v dc, plus 5v and everything else you need 

for all your setup. 

FRAMING/SEQUENCING/MONITORING 

Again this is very simple, but worth mentioning in some detail. As I said at the start, I want something 

computer-free and guide-free, but I still need to focus my telescope, frame my shots, prepare a 

sequence, and review the results. Solution to all this if to have a Canon that is compatible with 

Magic Lantern custom firmware. I’ll not go into details as you can find them on Google, but Magic 

Lantern is a non destructive firmware alternative to the original Canon, and offers a lot of incredibly 

useful things for astrophotography, if you have some (relatively basic) computer knowledge to install 

it on your camera, and you are willing to spend some time learning how it works. The learning curve 

at start is a bit steep, with some buttons combinations to remember, and a vast set of option menus 

Figure 5: An alternative (slightly 

heavier) tripod (Manfrotto 055) 

with a William Optics Polar 

Wedge. 

Figure 6: don’t forget he ball-

head; it’s a vital element of the 

setup. 
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to navigate and learn, but is well worth it. 

Using Magic Lantern, I’m able to boost +4 ev the preview on the live view of my Canon, basically 

seeing the brightest M objects directly with live view (!), allowing easy accurate framing. Then I’m 

able to boost the digital zoom, so with a Bahtinov Mask is very easy to get sharp focus with live view. 

After that I’m also able to perform advanced sequencing to prepare the exposures I want to take 

and let the camera manage everything on its own. 

For basic review of the shots the screen of a Canon 6D is effective zooming in 100%, but I also found 

a viable solution in using the WIFI on the camera (and in most modern cameras). It creates a WIFI 

hotspot directly from the camera, you connect to it with your phone or tablet, and using the Canon 

own free app you can see in real time the shots as they’re taken by the camera, import them as 

RAW into the photo library of your phone, and reviewing them in much higher detail or even quickly 

opening and stretching them in Photoshop or Lightroom mobile versions, all while the camera keeps 

getting subs. Very handy, simple solution to check every now and then that all is going well, while 

you’re sipping a warm coffee in the field. 

Before closing this chapter, there’s one more thing! Another problem people often point out about 

the Astrotrac is the fact you need to ‘rewind’ it every two-ish hours. Although that is true, using Magic 

Lantern and boosting the lightness in the Live view, is very easy to rewind the Astrotrac and quickly 

restart your sequence. Get a reference star in the Live view in a place where you can keep it in 

position (like near a corner), hold the scope and undo the RA of the mount (that in our case is the 

knob that locks the rotation of the base of the ballhead on top of the Astrotrac), hold the scope so 

that the star remains where it is when you undo the RA, and let the Astrotrac rewind its motor. Once 

it finishes, still keeping the reference star in place in the live view, prepare the Astrotrac for another 

round, once is ready re-lock the RA, and start again the Astrotrac for another 2 hours of images. The 

whole process takes 1 minute, is easy to do, no need to reframe. 

POLAR ALIGNMENT 

And finally we arrive to the most complex and more important part of this system, or actually of any 

unguided system, that is polar alignment! The Astrotrac spec guarantees minimum performance of 5 

parsecs peak to peak over 5 minutes, and that is a real performance confirmed by many that used 

Astrotracs on heavy duty mounts. Is an extraordinary performance for a mount that light, one of the 

best engineered products I ever had for sure. It doesn’t need much balancing, it works perfectly, a 

pleasure to use, and ingenious in the way it is made. Almost hand made in the UK, a true gem! 

But there’s a big elephant in the room with the Astrotrac, a rookie error by its manufacturers, a 

corner that was not to be cut on such premium and expensive product, and what stopped it from 

becoming the de-facto standard of portable high performance mounts: the guide-scope (and in 

part its holding system). 

I suppose most of you know how an Astrotrac it looks and how it works, I won’t go into details as is all 

available on the internet, so if you don’t know it I suggest you first have a look at it. Basically is a 

single axis mount, self centred so it doesn't need balancing, and for guiding it has a foldable 

swinging arm with a hole to fit the polar scope, that is held on against this arm via a magnet. 

I knew the provided polar scope was not of the best quality, but when I actually got it in my hands I 

was in shock: a piece of plastic with a badly glued ring of magnetic metal to attach it to its arm on 

the Astrotrac, not collimated, very plastic and cheap, and surely not looking like something that 

could hold any collimation or any traveling, and prone to fall down from the arm at the minimum 

knock. 

As we all know, polar alignment for an unguided system is the single most important aspect, and a 

good polar scope system is what you need to do that provided you have a stable tripod/base. So I 

still today can’t understand the commercial choice for Astrotrac. 

Anyway, armed with hope and patience, I started learning how to use the mount when I got it a few 

years ago, with several sturdy tripods, and with just a 280mm. I was always getting very unreliable 
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performance, even after aligning at my best using the usual apps or sometimes even drift alignment. 

Don’t get me wrong, I was always able to get at least 1 to 2 minutes subs, but after that sometimes I 

was getting 6 or more minutes of pinpoint stars, some other times I was getting trailed stars even on 3 

minutes subs. 

There was obviously a problem with the polar alignment, and it was either the polar scope or the 

polar scope arm on the Astrotrac, because my polar alignment was done always in the same way 

and I know how to do it. 

So I started the usual checks, first of all being sure that the polar scope was aligned to its own 

rotation axis, and it was not. Most of all, after aligning it correctly, I discovered soon that even 

packing it accurately or using it a few times, it was not holding the alignment. Accepting that, after 

a further alignment I started checking the actual polar scope arm. The polar scope sits in a hole 

through the swing arm on the Astrotrac, and is held by three magnets around the whole on the arm, 

and a magnetic disc on the polar scope. This means that in theory this magnetic disc should be 

perfectly aligned on the polar scope (it was not and Astrotrac replaced the polar scope for me), 

and the surface of it and the arm should be perfectly smooth and flush. To my disappointment, all 

this also was not true, although the error was difficult to quantise because of the polar scope itself 

being the worst part. 

Looking on forums I found out that actually a good 

solution was to use another polar scope, and someone 

managed to do some adapter in metal or 3d printed 

to hold one of the best polar-scopes out there, the 

Vixen Polarie PF-L II. 

One of the things I liked of it was that it also had hour 

discs, making a precise polar alignment much easier 

and more precise, as I do on my HEQ5. And it’s all 

metal, as well engineered and built as the Astrotrac. 

More expensive and more heavy (at limit of what the 

Astrotrac arm can hold so to be used carefully), and 

without an easy way to fit it. 

My Italian friend once again offered for help, he 

managed to get me a second hand Polarie polar 

scope, aligned it perfectly to its own rotation axis to 

eliminate that part of possible misalignment problems, 

got my Astrotrac for a few months and managed to 

design and print a perfectly fitting adapter (figure 7). 

Once I received it all, I was all over the moon, the 

Polarie Polar-scope was on another league compared 

to Astrotrac, and polar alignment and performance 

was much more reliable, 3 minutes were almost always 

achievable, and all felt much more sturdy. 

At the same time I started thinking about how to 

improve the whole thing even further, avoiding any sort of screws, using metal to avoid any materials 

flex, making it all fitting perfectly flush without any possibility of movement because the Polarie polar 

scope doesn’t need to rotate inside the Astrotrac arm (all its elements move internally so the body 

can be in a fixed position). The way it works, very quickly, is that you have a level bubble to rotate 

and position precisely up the hours disc, and then you can freely rotate the internal reticle tube and 

its months disc, so once you setup and align to your local time the discs (more on that later), is very 

easy to do a precise polar alignment. 

So I thought about finding another even more sturdy and stable way to fit this polar scope in the 

Astrotrac arm, still being able to dismount it for easy transport, without screws to keep it, so that it 

would be perfectly aligned to the axes of the polar scope arm. 

Figure 7: A 3-D printer, a useful extra ‘toy’ to help 

construct new astro parts. My set up no longer 

misaligned.  
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Solution came from the big metal cover on the outer 

side of the hour disc that the polar scope has, and the 

original magnetic solution adopted by Astrotrac. 

I thought...what if I find a very strong circular magnet 

and I can precisely glue it to the flush surface on the 

back of the hour disc, a bit like the original astrotrac 

polar scope but done all on metal and on perfectly 

aligned/polished metal surfaces? I could get then 

another similar round magnet for the other side of the 

arm, that in fact would pull the magnet and polar 

scope in place and perfectly aligned within the arm. 

A quick search on the internet provided links to buy 

circular neodymium magnets, pulling force of 35kg (!), 

inner diameter 40mm, outer diameter 60mm, 5mm 

thickness.—perfect! Got two of those. They arrived in a 

very interesting packaging with spacers and containers 

to avoid they can actually attach to objects with 

enough power, or between themselves. These things 

can be indeed dangerous, if your fingers gets in 

between the two magnets as they are, their pull force 

can break your bones, or can get and rip pieces of skin, 

and most importantly if the join together would be very 

hard to disjoint them. So… just in case… be very careful. 

I glued one of them on the Polarie, being very careful to 

use an even amount of superglue (one good for metal 

surfaces), filled any space with glue, and then covered 

all with a sealant silicone to avoid humidity to get in and 

provide additional strength (the pull the magnet will 

receive on the other side is very powerful so it needs to 

be very solidly bonded with the polar scope) (figure 8). 

Done that, I used a plastic spacer that came with the 

magnet on the other side of the polar scope arm, to 

create some space between the magnets (the arm is 

very thin) and reduce their power, and on top of that I 

place the second magnet...once I put the polar scope 

and its glued magnet on one side, the other magnet will 

immediately pull it up and the two will form a super flush 

and incredibly strong link, in fact fixing like they were 

joint together the polar scope and the arm. Still 

relatively easy to dismount applying some force to 

disjoin the magnets (figure 9). 

At this point if the Polarie polar scope is perfectly 

aligned to its own rotation axis, you have it perfectly 

flush on the Astrotrac polar scope arm, that is (in theory) 

perfectly flush with the Astrotrac mount itself. 

Still in all this we have one last thing we didn’t consider, 

or well two, one of which I noticed didn’t create any 

difference in performance, while the other did. The one 

that you can ignore is the fact the polar scope + 

magnets is quite heavy, 750g, and depending on the 

inclination of your wedge at your declination, might flex 

slightly the arm of the astrotrac in its swinging 

Figure 8: A polarscope, two super magnets a 

‘sharpie,’ superglue and silicone - what more 

can a man want! 

Figure 9: polascope in position - hopefully per-

fectly aligned and ready to roll. 
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mechanism. An easy solution is to use a metal washer or something else that can fit between the 

arm and the Astrotrac body once you fix the arm, but personally I didn’t notice any change in 

performance, so it seems a negligible error, also because you can compensate for it (see below). 

The other factor, that in my case made a difference but it depends probably for each Astrotrac, is 

how really uniform and flat is the surface of the arm on which the magnet/polar scope sits! Might 

seem absurd, and at this point like for the flex we’re talking of minuscule differences, something that 

doesn’t make a difference with my setup 340mm full frame up to 3 minutes subs. Still it’s what 

allowed me to go up to 5 minutes, so I think is very important, and will illustrate it. 

We have still three potential causes of misalignment of the 

axis of the polar scope and the Astrotrac: uneven surface of 

the polar scope arm facing the magnet, uneven surface of 

the magnet itself, uneven bond of the magnet and the 

polar scope itself (too much glue, grains of dirt etc.). 

We can easily group two of these and deal only with one of 

them. So if we make a sign with a sharpie on the Astrotrac 

arm external slim side, and also a sign anywhere on the side 

of the magnet on the polar scope, and we always insert the 

polar scope in the arm so that these two signs are aligned, it 

means we’re inserting the polar scope always in the same 

way, so any unevenness in magnet surface or magnet 

alignment with the polar scope, we can compensate for it 

easily on the surface of the astrotrac arm, because we’re 

going to insert everything always in the same way. 

Remember the Polarie polar scope doesn’t need to turn 

inside the Astrotrac arm, unlike its original polar scope, so is 

de facto in a fixed position. 

So we have now a perfectly aligned polar scope reticle, 

and a constant attachment system of the polar scope to 

the Astrotrac arm, we only need to correct the alignment of 

the polar scope itself in relation to the astrotrac simply 

compensating the surface of the polar scope arm (and any 

flex!). To do this is enough to use some tape on the astrotrac 

arm surface that touches the magnet on the polar scope (or on the magnet itself is the same). 

Because we’re talking about really minuscule variations, normal tape is way too thick, we need 

something thinner: best solution I found is the copper tape you use to keep slugs away from your 

plants in the garden (figure 10). Is very thin, easy to apply, it makes for very small corrections, and for 

bigger correction it can be applied multiple times on the same spot. 

How to do it? It’s very simple, and is better done on a star because you’ll also compensate for the 

arm flex at your location’s declination. Move the arm to the right or the left so it’s parallel to ground, 

once you have your polar scope in the arm, align the centre of the polar scope reticle to Polaris. 

Then swing the arm to the other side (180 degrees), check where Polaris is, and compensate half of 

the movement with copper tape on the magnet or Astrotrac arm to tilt the Polar-scope axis. Swing 

back the arm to original position, re-centre Polaris, swing again 180 degrees, check where Polaris is 

now and again compensate half of the movement with copper tape. You’ll arrive to a point where 

even copper tape is not thin enough to do the compensation you need, at that point it means you 

corrected enough defects and you’ll basically work at the ideal performance of the Astrotrac. It 

means we’ve already connected to a very high degree. 

One nice trick for the Polarie polar scope is about the illuminator: it doesn’t have one! I found it quite 

weird for such high quality product, and it makes it hard to use, but again my Italian friend helped: 

he found that the red illuminator for the Skywatcher Star Adventurer fits perfectly in front of the tube 

of the Polarie polar scope, and indeed it does and I use it all the time.  

SETTING THE POLARIE POLARSCOPE DISCS 

Figure 10: careful application of copper 

tape can help with alignment. 
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The way to setup the Polarie polar scope is in fact nowhere to be found, and once again my Italian 

friend helped me developing one as he has another Polarie polar scope for his Polarie portable 

tracking mount, so he had time to deal with it. 

There are two rings around the central black tube of the polar scope, one containing the white line 

of the longitude, one without anything, and they both have a set screw to be loosen with a small 

Allen key. 

Then get a far wall (or something else) with some sort of perfectly vertical line reference. Level the 

hours disc on the polar scope with the levelling bulb, then rotate the polar scope tube/reticle so that 

the line that contains Polarie years slots (that are a bit offset) is perfectly aligned with your vertical 

reference. At this point centre a point across your reference vertical line and put it where Polaris 

would go in the reticle (the last year sign before 2025), and that means the vertical line in the reticle 

will be now slightly tilted compared to the 

reference line on your wall, and that’s what you 

want (we need all the precision we can). Now with 

your polar alignment app or website get a data 

where Polaris is in the relative position of your reticle 

(a transit or other way round), and leaving the hour 

disc levelled rotate the months disc until it makes 

the hour/date you see in the app. Then you have 

to rotate the ring with the longitude, while keeping 

the hour and months discs in the same position (not 

easy you might need a few attempts), until it 

indicates your longitude degrees.  

At this point you’re done, tight again the two 

screws on the two rings with your Allen key, and 

that’s it. It’s a somehow similar procedure on HEQ5/

EQ6 so should be straight enough. If the months 

disc moves (you can’t fix it), is easy to rotate it back 

now that you locked the line of longitude. 

FINAL THOUGHTS 

With this setup I’ve been able to travel to the 

Norfolk coast, to darker countryside nearby my 

home, to Kelling, quickly setup in less than 10 

minutes and have hours of great data. It all fits in 

two small bags plus the tripod, it weighs less than 

10kg (and remember I’m using a small apo and a 

heavy camera) and what’s more I’ve always been 

satisfied with the results. Here are a couple of my 

images (right) taken with this set up. 

Generally speaking, my suggestion is always to 

remember that the most important and delicate 

thing you have in such a portable unguided high 

precision setup is polar alignment. I suggest using 

an app like PS Align Pro, use the hour discs and do 

a very precise visual alignment.  

Every movement (pointing, framing, focusing) is a 

potential disruption of the polar alignment, so I 

usually first of all set the tripod roughly pointing 

north and with my altitude already set. I then 

roughly point towards the part of the sky I want to 

image, and I focus the scope on a bright star 

nearby with a Bahtinov mask. I then point to the 
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target with the red dot finder, and art this point I do a 

precise alignment. I set the sequence ready on the 

camera, then I do my final framing, check again polar 

alignment, and start the sequence. When the Astrotrac 

needs rewinding, I use the trick I explained at the start 

of this article, rewind it with everything in position, 

quickly check the alignment, and continue the 

sequence. 

It might look complicated or long, but in fact is a 

matter of minutes, and alignment is very quick if (or 

once) you’re used to do it like that, and precise 

enough to give you the performance I listed at the 

start. If I take even more attention, check alignment 

more often, depending on the zone of the sky I can 

reach up to 6 or 7 minutes sometimes unguided, but for 

me the most important parameter is reliability, so I tend 

to consider the 5 minutes my maximum, 4 minutes 

ideal, 3 minutes the performance I obtain even without 

much care for a very precise alignment and re-checks. 

My main imaging setup is fixed at home, fully 

automated in Voyager/TheSkyX with autofocus, rotator, 

filters, wheel, power and dew heaters management, 

weather/cloud/rain sensors and emergencies 

automation etc., but I sometimes really like to go back 

to my mobile ‘manual’ setup, even if from my 

backyard, and take some OSC DSLR wide full frame pics, and remembering what is a more hands on 

approach to astrophotography without the automations and computer, staying outside in the 

garden and being happy for every shot that is taken without any star trail as a result of the hard work 

done on preparing, setting up and using such a system. 
  

It’s a completely different kind of satisfaction because is a system that is almost home made, that 

costed lots of time and effort and research/experimentation to make it so precise and reliable, and 

sometimes I think we tend to forget it with computer based modern systems that perform effortlessly 

night in night out without any problem always giving fantastic results (figure11). 

I hope this has been useful maybe to make a similar setup, or to improve your existing one, for any 

question feel free to contact me on the forum. I bought almost all I needed on Amazon (the small 

pieces), so is easy if you need precise indications.      https://theski.es  Giancarlo                                                                                                                           

Figure 11: The complete Erra portable setup 

https://theski.es/
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Public open evenings and Group visits: As a consequence of the presence of the Covid 19 

coronavirus in the UK, the Observatory will remain closed to the public. 

Site Covid safety rules: Under Covid-19 tier 4 regulations, we cannot provide any on site facilities 

for members. We shall continue to provide online members talks as advertised. Measures are in 

place to ensure the security and safety of the observatory. As a consequence of the presence of the 

Covid 19 coronavirus in the UK, the Observatory is closed to the public.  

We will continue to monitor the changes to the regulations and adhere to the government’s 

guidance, Sadly as things stand it will be some time before we can be back to any kind of normal 

viewing and site visit situation. Please check the NAS forum and Chairman update emails. 

Informal observing evenings: these may well resume once the risks are lower (fingers crossed) so 

here’s a reminder of the local rules: The layout of our pads and domes certainly encourages social 

distancing and as long as members are prepared to abide by the Covid-19 rules that we will have in 

place. As before, any observing night will be signalled on the NAS Forum under the Observing at 

Seething title heading. Night sky observing protocols will of course apply, as well as the Covid-19 

ones. 

NAS presentations links: We are intending to continue to run on-line presentations on astronomical 

and space subjects, probably using the Zoom videoconferencing system. More details to follow. 

Other links can be found on the NAS web site Forum see in the General Discussions section ‘NAS 

Presentation Links’. 

Members talks and Special events: The current schedule is shown below, but maybe subject to 

change: 

29th January  The full winter's night at Seething  

6th February  Fairhaven Star Night - see website/forum for details to see if this will happen 

12th February  Astroboost and the Webb telescope 

12th March  Six minutes of terror revisited  

Cygnus: eCygnus will continue to be available on the Forum, but we will not be producing a printed 

version of this edition at the moment, due to the increased number of COVID infected individuals. 

We would hate to be the source of bringing the infection to your homes. The summer 2020 edition 

and this will remain as the electronic version only. Going forwards we will make decisions on an 

edition-by-edition basis, depended on the situation and club finances. 

  

Gary Wortley - cygnuseditor@norwichastro.org.uk   

DEADLINE FOR INCLUSION IN THE NEXT ISSUE OF CYGNUS  

15th February 2021 

This is the very latest date by which articles should reach the editor.  

Sooner than that would be much appreciated. 

Seething Observatory Update 

https://www.norwichastro.org.uk/events/the-full-winters-night-at-seething
https://www.norwichastro.org.uk/events/fairhaven--star-night--2021
https://www.norwichastro.org.uk/events/astroboost-and-the-webb-telescope
https://www.norwichastro.org.uk/events/six-minutes-of-terror-revisited
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IN THE SPOTLIGHT - Changes to Mars 

Norwich Astronomical Society 

Seething Observatory 

Toad Lane 

Thwaite St. Mary 

NR35 2EQ                              Charity No. 262968 

WWW.NORWICHASTRO.ORG.UK 

Regular contributor to Cygnus, Geof Lewis, is still learning to fine tune his craft. 

Highlighting something that NAS continues to bring, despite pandemic-lockdowns and 

closures. That is the spirit of collaboration, discussion and sharing of ideas and skills.  

Working together, even if not standing beside each other, we can achieve much more. 

The first thing that struck me on our first visit to Seething, was the friendly and helpful 

vibe, and let’s be frank, the amazing level of skills of the members. You can see the full 

version of Geof’s image in the centre of this edition. In Geof’s words:  

After discussing with my friend and planetary imaging mentor, Dave Tyler, I have 

completely reprocessed the data from 8 October. Much gentler sharpening and this time I 

did not try to colour the planet red, rather accepted the more sandy hue, which is how it 

appeared after combining the RGB data. Having discussed with others, this sandy hue is 

likely a more accurate representation of the true colour of Mars. 
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