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Amazingly it’s now over a year since I took over as Cygnus editor, and this is the fifth edition of 

Cygnus that I have been involved with. It’s odd looking back and realising just how much the world 

has changed during this time. We are used to fashions changing, but who would have believed that 

not many months after nations debated the banning of face coverings, such as the burka, that 

world wide there would be the same governments, and more, recommending we all cover our 

faces. Inevitably this has brought about companies specialising in making and selling fashionable 

versions of masks for fashion trend followers - we are a highly adaptive species. So, is it such a large 

step to think about what we would need to do to ourselves to enable us to live in the hostile 

environment of Mars? Later in this issue Roger will introduce us to the history of our learning about our 

nearest sister planet, he will be continuing a series on Mars over the forthcoming issues. Here though I 

want to give you some food for thought on Martians. 

The Evolution of Martians: Sir Martin Rees (the Astronomer Royal) has very specific views on the 

future of life on Mars and space travellers. He suggests that the only kind of viable space travel 

outside the Solar System and intelligent communication with other potential lifeforms, ironically can 

only be achieved by robots. Our limited lifespans being just one of the limitations we would need to 

overcome to travel the enormous distances involved. Out advances in Artificial Intelligence also 

point towards this being a sensible approach to exploration. Closer to home though, Ai and robotics 

are likely to play a big part in the evolution of Martians. Whether or not life has existed on Mars in the 

past, it’s obvious that before too much longer Homo Sapiens will begin populating the planet. Rees 

believes that those intrepid adventurers will operate quite differently once on the red planet. 

Separated from Earth regulations they will speed up their evolution and adaptation to the harsh 

environment using genetic modification and robotic implants. He calls this combination Genetic 

Cyborg Technology. This combination of body enhancement and accelerated evolution will mean 

that within a handful of generations the inhabitants of Mars will be very different from their ancestors 

here on Earth; and will truly be Martians in their own rite, living in ways very different to the home-

world, again in Rees’ words - mining and surviving. Homo Sapiens adapting to other worlds. 

EDITORIAL - Life on Mars 

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: Neowise over 

Carlton Nature Reserve, 2020. 

Image taken and processed 

by Jason Durrant. 

Gary Wortley 
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CHAIRMAN’S NOTES 

In the last of these articles, there was quite a lot of content dealing with likely comet appearances 

coming up in the near future. There was even a hot tip for a frontrunner – Comet Swann. This just 

goes to show how dire comet predictions can be. Let me just share with you the latest Comet Swan 

Wikipedia entry. “Comet SWAN is difficult to find with 50mm binoculars even though it is still near the 

theoretical range of naked eye visibility. The comet has dimmed since May 3. As of perihelion, the 

comet is very diffuse, does not have a visible nucleus and is not a comet that will be noticed by 

inexperienced observers. It is likely that the comet disintegrated.” Enough said. 

Meanwhile, a NASA space telescope, NEOWISE, had been quietly going about its business. NEOWISE 

was formerly WISE (Wide-field Infrared Survey Explorer). When WISE ran out of coolant – as all infrared 

space telescopes so far put into orbit do – in February 2011 - it was recast as NEOWISE, and was re-

activated in September 2013. According to NASA, its new mission was to “to assist NASA's efforts to 

identify and characterize the population of near-Earth objects. NEOWISE is also characterizing more 

distant populations of asteroids and comets to provide information about their sizes and 

compositions.” 

The rest is very recent history. Comet Neowise was discovered on March 27 2020, just at the time 

when the world was becoming only too familiar with a newly emergent coronavirus know as Covid-

19. Conspiracy theorists alert – there is absolutely no basis for imagining or fantasising that the two 

events are linked. Anyone tempted down this route should immediately enter into their preferred 

internet search engine the following phrase – “the psychological underpinnings of conspiracy 

theory” and pay close attention to the results of the search. When Comet Neowise was first spotted it 

was an 18th magnitude object and was 2 A.U. (Astronomical Units) out from the sun. It has since 

become the brightest comet visible in the northern hemisphere since Comet Hale-Bopp in 1997, and 

has produced some marvellous images, not least from our own NAS astrophotographers (see 

members images). 

One of NASA’s intentions with the re-purposing of WISE to NEOWISE was to support the aims of citizen 

science (see link below). That has certainly been achieved and we should be grateful for the 

opportunities that the programme has afforded. In our August 2020 chairman’s newsletter we 

described the positive public impact that our NAS colleagues images of the comet have generated 

on our social media sites. 

It has not just been a question of admiring the pictures, especially the well composed ones using 

framing devices such as water and wind mills. The fact that our Facebook page is locally based 

means that people in our area have been able to ask questions like where is the best place and 

time to see the comet, and what do I need to see it. The fact that these queries have been 

answered in such a user friendly and helpful way by our colleagues can have done nothing but 

enhance the reputation of our society. 

The ways in which we are going to operate through this next season are a great challenge for us, as 

they will be for many voluntary organisations. We have already been testing out some of our options 

such as on-line presentations and we had our first post lockdown Friday members evening on Friday 

7 August. This was a low key event which is frankly the best way to start off, so that we could make 

sure that our anti-virus precautions were working without difficulty. Of course the familiar curse of a 

cloudy night sky was present, but it did allow us time to empathise with the lonely glow worm 

Roger Preece 

science.nasa.gov/citizenscience 

https://science.nasa.gov/citizenscience
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broadcasting her hopeful light in the bushes near the path to the far end of the site. We are very 

hopeful that we will be able to provide a members talk or event each month from September to 

December, and that we will be able to cover in depth both the Mars opposition in October and the 

great conjunction of Jupiter and Saturn in December. If you might be worried that we seem to be 

turning into a solar system planetary society we are intending to look at matters cosmological in 

November and deep space subjects such as nebulae and galaxies after the turn of the year. 

More Clear skies and still stay safe, Roger P 

WISE to NEOWISE FACTFILE:  

(Image above: Artists impression of the NEOWISE space telescope - courtesy of NASA images) 

Launched in December 2009 as the Wide-Field Infrared Survey Explorer. Observations resumed in 

December 2013, when the telescope was reawakened and re-purposed for the NEOWISE project as 

an instrument to study near-Earth objects, or NEOs, as well as more distant asteroids and comets.  

Key Discoveries 

 During its primary mission, NEOWISE detected more than 158,000 minor planets, 34,000 of 

which had never been discovered previously 

 NEOWISE data have been used to set limits on the numbers, orbits, sizes, and probable 

compositions of asteroids throughout our solar system, and enabled the discovery of the first 

known Earth Trojan asteroid. 
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SKY NOTES 6 - for the Seething Observatory Sky 
Len Adam October/November/December 2020  

On Thursday October 1st the Harvest Moon is full with a phase of 99.82% (waxing) at 11 p.m. At that 

time it will be about 31° above the horizon with an azimuth of 146°, making it 34° west of the meridian 

in the south. It is known as the Harvest Moon because it is the nearest full Moon to the Autumnal 

Equinox. (September 22nd) which results in it being very useful at harvest time. On the 1st October 

the Sun sets at 18:31 and the Moon rises at 18:54 so the setting Sun is quickly replaced by the rising full 

Moon as a source of illumination, particularly useful for farmers at harvest time before bright artificial 

light sources became readily available. At the Autumnal equinox the path of the Moon and planets, 

the Ecliptic, is at a narrow angle to the horizon so there is an extended number of days when a 

bright Moon rises shortly after sunset, helping considerably with harvest time. The position of the 

Moon at 11 p.m. on 1st October 2020 is shown in Figure 1. The Moon has another special event in 

October at the end of the month. On October 31st there is a second full Moon, which is often 

referred to as a Blue Moon.  

The planet Mercury is at Greatest Eastern Elongation on the evening of October 1st meaning that it is 

as far to the east of the Sun as it gets which puts it in a good position for observing in the west after 

sunset. It will have a magnitude of 0.07.  Mercury moves pretty quickly and by November 10th it is at 

the other extreme at Greatest Western Elongation in the morning sky in the east at magnitude -0.51. 

If you are an observer of Mars, October is the best time to view it as it reaches opposition on 13th 

October with a magnitude of -2.62 in the constellation of Pisces. 

 Figure 1: Harvest Moon on 1st October 2020  
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Meteor watchers have an opportunity to see the Draconids Meteor Shower which peaks on the 7th 

October. Only a few meteors per hour will be visible with a Zenithal Hourly Rate (ZHR) of 10. The ZHR is 

an optimistic estimate of the likely number assuming that the radiant in the constellation of Draco is 

overhead (90° altitude) and that conditions are perfect. On that day the Sun sets at 18:17 at which 

time the radiant will be at 72° so it is best to observe as early in the evening as possible as the radiant 

will reduce in altitude as the evening goes on, reaching about 40° altitude at 11 p.m. The Moon will 

be below the horizon in the early evening so will not interfere. The Draconids are associated with the 

comet 21P Giacobini-Zinner. The Orionid Meteor Shower, associated with Halley’s Comet, peaks in 

the early hours of 22nd October with a ZHR of 20. Look for this shower after midnight on the 21st  

when the Moon has set and the radiant is increasing in altitude. 

There are a number of additional meteor showers during October, November and December 2020 

but the most significant are the Leonids on 15th to 16th November with a ZHR of 15 and the 

Geminids, peaking on the 13th to 14th December with a ZHR of 120, one of the best meteor 

watching opportunities in the year. At 2 a.m. on the 14th December the radiant will be at an altitude 

of 70° when the nearly new Moon is well below the horizon. The shower is associated with asteroid 

3200 Phaethon. In October the new Moon occurs on the 16th of the month so the sky will be dark and 

an opportunity to look for fainter objects.  The Constellation of Cassiopeia has a number of 

interesting objects and will be at an approximate altitude of 76° at 11 p.m. on the 16th October.  

 

Figure 2: The Constellation of Cassiopeia. Creative Commons Unported Licence IAU/Sky and Telescope  
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A popular target in Cassiopeia is the open cluster Messier 103. The constellation chart in Figure 2 

shows the location of Messier 103 in the constellation of Cassiopeia. Astronomer W. H. Smyth noted 

that Messier had vaguely referred to M103 lying between Delta and Epsilon Cassiopeia. The star 37-

Delta Cassiopeiae is called Ruchbah (HIP 6686) and has a magnitude of 2.66, being of spectral type 

A5, lying at a distance of 99.41 Light Years. There is an angular separation between Ruchbah and 

M103 of 1° 1’. The star 45-Epsilon Cassiopeiae is called Segin (HIP 8886) and has a magnitude of 3.35 

and is of spectral type B2, lying at a distance of 441.95 Light Years. There is an angular separation 

between Segin and M103 of 3° 53’.  

It was actually Messier’s colleague and friend Pierre Méchain who discovered the cluster, imaged in 

Figure 3, in 1781. M103 has an angular size of 6 minutes of arc and lies at a distance of 8,500 Light 

Years. This is equivalent to M103 having an actual size of 14.8 Light Years. The cluster contains a 

multiple star Struve 131 and also a red giant star Tycho 4031:418. W. H. Smyth commented: “My 

attention was first drawn to this object, by seeing it among Struve's Acervi (list of double stars); but I 

soon found that it was also the 103 which Messier describes so vaguely, as being between Delta and 

Epsilon Cassiopeiae, whereas it is pretty close to Delta, on the Lady's knee." 

There is another Messier object in Cassiopeia – Messier 52. This is another open cluster. Messier 52 is an 

outstanding open cluster with an apparent diameter of 13 minutes of arc and is believed to lie at a 

distance of 5000 Light Years. Assuming these figures would give M52 an actual diameter of 19 Light 

Years. Charles Messier discovered the M52 cluster on September 7th 1774. W.H. Smyth commented 

that M52 was “An irregular cluster of stars between the head of Cepheus and his daughter's throne; it 

lies north-west-by-west of Beta Cassiopeiae, and one third of the way towards Alpha Cephei. This 

CONSTELLATION OF CASSIOPEIA 

 Figure 3: Messier 103 in Cassiopeia with the central red giant star and the multiple star Struve 131 to the upper right. 
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object assumes somewhat of a triangular form, with an orange-tinted 8th-mag star at its vertex, 

giving it the resemblance of a bird with outspread wings. It is preceded by two stars of 7th and 8th 

magnitudes, and followed by another of similar brightness; and the field is one of singular beauty 

under a moderate magnifying power.” Robert Burnham Jr. described M52 as “one of the richer and 

more compressed clusters with a computed density of somewhat over 3 stars per cubic parsec, rising 

to more than 50 stars per cubic 

parsec near the centre.” (1 Parsec = 

3.26 Light Years). The chart in Figure 2 

shows the position of M52 in the 

constellation of Cassiopeia. It lies in a 

rich part of the Milky Way about 6° 

from the magnitude 2.27 star Caph 

(HIP746) or 11-Beta Cassiopeiae, and 

only 38 minutes from the H II region, 

Caldwell 11, the Bubble Nebula. There 

are 5 additional Caldwell objects in 

Cassiopeia as well as C11. These are 

open clusters C8, C10 and C13, and 

elliptical galaxies C17 and C18.  

NGC 1027 is an open 

c l u s te r  l o c a t e d  i n 

Cassiopeia. The image in 

Figure 5 shows the cluster. 

(The cluster was originally 

discovered by William 

Herschel in 1787.) The open 

cluster is located between 

the well known Heart and 

Soul Nebulae but is not 

physically associated with 

them.  Figure 6 shows the 

location of NGC 1027 

between the nebulae. (I 

have drawn a white circle 

in the centre to show its 

location and have snipped 

an equivalent section from the hi-res NASA image to roughly correspond to the centre of my image 

of Figure 5. You should be able to identify the pattern of stars.) The infrared image in Figure 6 is would 

fit 10 full moons across and the mosaic was taken by the Wide-field Infrared Explorer (WISE) space 

craft. WISE was de-activated in 2011 but re-activated as NEOWISE in 2013. You may recognize the 

name NEOWISE from the bright comet in the skies this year named after the spacecraft that 

discovered it.  

Figure 4 (right): Messier 52, an open 

cluster in Cassiopeia. 

 

Figure 5 (below): Located between the 

Heart and Soul Nebula, the open cluster 

NGC 1027 is worth searching for. 
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In November the new Moon occurs on Sunday the 15th so if it is a clear night on Saturday 14th it is a 

good opportunity for perhaps making late night observations, assuming you do not have work on the 

Sunday!  The December new Moon occurs on the 14th, which is a Monday, so the middle of the 

months October, November and December will have the darkest skies. The planet Uranus is at 

Opposition on November 31st when it will have a magnitude of 5.66. It is located in the constellation 

of Aries.  

On December 21st 2020 

there will be a rare 

Conjunction of the planets 

Jupiter and Saturn, which 

should be fairly stunning. The 

planets will be only 6 minutes 

of arc apart. If you think that 

the full Moon is only 30 

minutes of arc across, the 

planets would fit well within 

its diameter. The Sun sets 

before 4 p.m. on 21st so they 

will stand out in the late 

afternoon sky just after 

sunset. The planets will be low in the sky – very near the horizon. You can see both planets with the 

naked eye, through binoculars or a telescope but be careful about the Sun before it sets. 

Don’t miss the event or you will need to wait until October 2040 for something similar! 

The star Aldebaran is Alpha Tauri and a prominent sight in the constellation of Taurus that all 

astronomers should be familiar with. A close up of the star and its nearby stars are shown in Figure 7. 

 

 

Make friendship with 

the stars. 
  

Go forth at night, 

And talk with 

Aldebaran, where he 

flames 

In the cold forehead 

of the wintry sky. 

(Lydia Huntley Sigourney 

1791 – 1865. Born in 

Norwich, Connecticut) 

 Figure 6: The Heart and Soul 

Nebulae with the NGC 1027 

location encircled. Image Credit: 

NASA/JPL-Caltech/UCLA 

Figure 7: The star Aldebaran in the constellation of Taurus 
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TECHNIQUES - Astro-Spectroscopy 
Andrew Sutkowski 

Instead of going ‘star crazy’ during lockdown, I decided to perform some more astro-spectroscopy. I 

have previously written an article on this subject, but I will assume no one read or remembers it, so 

will start at the beginning. But, where is the beginning? 

I guess the beginning is where light comes from, since spectroscopy is performing measurements on 

light. So, light. Well, without getting overly complicated, light is the emission of a photon of 

electromagnetic energy from an atom. Inside each atom there is the nucleus, of protons and 

neutrons, and this is surrounded by electrons. Keeping it simple, if we look at the hydrogen atom, 

then this has a single proton as the nucleus and a single electron in an orbital shell around it. There 

are a specific set of energy levels that the electrons in an atom are allowed to occupy. Electrons are 

also allowed to get excited, and when they are excited, provided they have the right amount of 

energy, they can move to one of the higher excited levels or states. The electron is not allowed to 

remain in the excited state for long and has to return to the ‘ground state’ which is the lowest energy 

level. During the transition from an excited level down to the ground state, the electron has to 

release the extra energy it gained in order to get to the excited state. This extra energy is released as 

a photon of electromagnetic energy at a specific wavelength. Now there was a clever chap in 1885 

called Johann Balmer who worked out a mathematical formula to predict the allowed transitions 

and their characteristic wavelengths. The electron transitions allowed within the hydrogen atom are 

called the Balmer series after him.  

So our Sun, which is composed of very hot Hydrogen and some Helium atoms, is radiating photons at 

the characteristic wavelength for hydrogen and helium continually. But, this poses a problem, at 

least I think it does. Where does white light come from? The answer is simply that it is only when the 

electron excitation energy, which includes photons, exactly matches that of the higher transition 

state, that the electron can move to that higher state. If the energy is too low or too great, then the 

energy is absorbed and re-radiated. Each time this happens, a tiny fraction of the energy is lost. So 

within a dense object or cloud, these collisions are happening all the time resulting in a continuous 

spectrum of light being emitted from the Sun. Now professional astro-spectroscopy uses instruments 

that are able to resolve all the different frequencies allowing you to see what emission species are 

present. That is not the realm of the amateur. We can only observe the continuum and any 

absorption lines that happen to be present. Lets pause for a moment and explain absorption. We 

have our continuous spectrum of light emerging from our star and one of the last things is passes 

through is the atmosphere of the star. Around the star is an atmosphere of cool gas atoms, so as the 

light passes through these atoms, some of the photons at the specific allowed wavelengths are 

absorbed into the atoms and released later. This results in a reduction in the amount (intensity) of 

light we receive at that specific wavelength. It is not only the stars atmosphere that can cause 

The Hydrogen Balmer emission lines occur at:- 

Hη =  3835.38 angstrom / 383.5 nm   (jump from level 9 to 2) 

Hζ =  3889.05 angstrom / 388.9 nm   (jump from level 8 to 2) 

Hε =  3970.07 angstrom / 397 nm      (jump from level 7 to 2) 

Hδ =  4101.74 angstrom / 410.2 nm   (jump from level 6 to 2) 

Hγ =  4340.47 angstrom / 434 nm       (jump from level 5 to 2) 

Hβ =  4861.33 angstrom  / 486.1 nm   (jump from level 4 to 2) 

Hα =  6562.81 angstrom / 656.3 nm    (jump from level 3 to 2) 
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absorption, any gas clouds in between the source and detector can contribute to the absorption 

process.  

OK, your getting bored by now, wondering where 

the spectroscopy comes in, well here it is. The 

way I perform astro-spectroscopy is to image stars 

using either a monochrome or colour camera 

through a Paton-Hawksley Star Analyser 200 

diffraction grating 1.25 inch filter. I take exposures 

from 0.01 seconds to 30 seconds, since if the 

exposure is greater than the bit capacity of the 

camera, the resulting spectrum is distorted. When 

you view a star through the star analyser filter you 

see the star and tails. Usually there are two tails, 

one opposite the other, but the more prominent is 

the one required, so you adjust the telescope 

centring to get both the star and brightest tail in 

the image. I then collect images from as many 

stars as I want, in the latest batch I simply went through all the stars above the horizon in my 

Celestron hand set. You also have to ensure you capture the image of at least one reference star for 

calibration purposes. A reference star can be any star which has an A colour category, like Vega 

(A0V) or Sirius (A1V). 

Once you have your images you then process them using some software. Personally I use RSpec, you 

load a reference image and check to see if the bit depth has been exceeded (for a 16 bit camera 

the maximum white level is 32766). Once you have the best exposure you then set the peak for the 

star = 0 and select the minimum of one of the hydrogen Balmer series lines and assign it the 

appropriate wavelength. These two points calibrate the pixel/frequency range of your camera so for 

all the other images you just have to set the zero point for calibrated images. 

Ok, so we have our calibrated 

images, what does it all mean? In 

the image of the Vega, with 

overlay of the Balmer lines, you can 

see the profile of the light from the 

star as the broad hump, with 

hydrogen absorption dips. The 

colour of the star alters where the 

peak of the profile occurs, with blue 

to the left and red to the right. I find 

it interesting to see the differences 

in the profiles, with some stars 

having really odd profi les. 

Especially where the star is shedding its outer layers so you end up with emission peaks from the 

various elements in the star. Compare the profiles for Algorab and Auva. Algorab is a young hot blue 

star with strong hydrogen atmosphere absorption lines. Auva is towards the end of its life and is 

shedding its outer layers exposing elements in the core, giving emission lines. The spectral 

classification system provides information on the colour temperature of the star along with luminosity 

information. 
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Finally, yes I am coming to an end, and I will end with another diagram. Many of you will be aware 

of the Russel-Hertzsprung diagram which shows stars plotted against colour temperature and 

magnitude information. The main sequence stars follow a trend going across the centre of the plot 

from upper left to lower right. There are additional sequences for dwarf and giant stars. I though it 

would be interesting to plot my own data on such a diagram. I was surprised that the bulk of the stars 

I observed are in the region between the main sequence and subgiants. This implies that there are 

an awful lot of brighter stars in my field of view that are ageing, such that they are expanding into 

red giant phases as the hydrogen fuel runs out. Stars will expand and cool then collapse again, 

heating up in the process and converting more light atoms into heavier ones. These cycles repeat 

many times as the star moves towards its death. 

To conclude, there is a lot you can do as an amateur astronomer and many ways you can 

investigate the data you produce. Happy observing. 
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This article continues the series about new or recent space missions, especially where I had a 

personal interest. This month follows up the first announcement of new data released from the 

eROSITA inestrument with a brief history of the project, and some highlights of the astonomy 

performed in its first few months. 

eROSITA is an instrument built by the Max Planck Institute for Extraterrestrial Physics (MPE) in Munich. It 

is part of the Russian-German Spektr-RG space observatory, which also carries the Russian telescope 

ART-C. It was launched by Roscosmos on 13 July 2019 from Baikanor, and deployed in a 6-month 

halo orbit around the second Lagrange point (L2 – 1.5million km to the anti-Sun side of Earth).   

Figure 1: The so-called Navigator satellite bus od SpektRG. eROSITA is the upper instrument on SRG in the illustration, 

just above SRG's ART-XC instrument. 

SpectrumRG was originally conceived as a multinational high energy observatory promoted by the 

Russian Space Institute in the 1980’s. It was supported by Western nations as part of encouraging the 

glasnost era reforms. Many different telescopes were proposed, including a large Russo-Danish 

design,  JET-X (a UK/Italian project in which I was the instrument scientist) and a plethora of Eastern 

European instruments. Several trips to Russia were required at the nadir of comfort in terms of 

communist hostels and inedible meals. The complexity of payload was compounded by different 

ideas for observation programmes, different thermal and pointing requirements, and this made for 

endless meetings going nowhere. In addition there were complexities of Arms Control (ITAR) 

regulations that prevented us using the latest technologies of choice. As the Soviet Union 

disintegrated, funding dried up and the project went into hibernation. Some instrument concepts 

eventually were recycled, such as the JET-X telescope becoming the core of the future SWIFT mission 

flown by NASA to follow up transients. 

German scientific interests in X-ray astronomy moved on. In the 1990’s they had a very successful all 

sky survey mission called ROSAT, which was tailored to low energy X-rays. They decided to extend 

MISSIONS 1 - EROSITA on Spectrum-Roentgen-gamma  
David Lumb 
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the concept to higher energy ranges, to avoid the effects of interstellar absorption that are 

pronounced at the lowest energies,  and also address a wider set of scientific interests. The reflecting 

X-ray mirror technology requires very low grazing incidence angles for the highest possible energy 

reflection, and thus for multiple concentric mirror rings a relatively small aperture was necessary. This 

implies for a total collection area the design needed multiple co-aligned identical small telescopes.  

The first incarnation of this concept was ABRIXAS( A Broadband Imaging X-ray All-sky Survey) which 

involved 7 telescope systems, each with 7 thin foil concentric focussers. It was launched on 28 April 

1999 in a Cosmos launch vehicle from Kapustin Yar, Russia.  Due to a design error in the satellite 

power subsystem, the telescope's battery was accidentally overcharged and destroyed three days 

after the mission started. When attempts to communicate with the satellite when its solar panels 

were illuminated by sunlight failed, the $20 million project was abandoned. In 2003 a reflight of the 

ABRIXAS instrument as a NASA SMEX mission under the name DUO (Dark Universe Observatory) was 

under study, but was not selected. 

The 3rd proposal for this instrument was ROSITA-ISS, which would deploy a similar telescope system as 

ABRIXAS on the Exposed Payload platform on the ESA Columbus  module of the International Space 

Station.  I was appointed to supervise the instrument studies for ESA, and the initial phase 0 design 

was selected to proceed to a phase A.  While the ISS aeroplane-like flying orientation meant the 

instrument view was continually sweeping the sky, and was thus suitable for surveying a large area of 

sky, in order to access areas outside the ecliptic, a scanning mechanism was required to point 

northwards and southwards in a predictable pattern.. This was judged too heavy for the standard 

exposed platform location. Furthermore the inability to agree on environmental cleanliness 

standards around ISS meant the payload sensitivity could not be guaranteed. (The thin atmosphere 

of ‘contaminants’ that the station carries around with it would have frozen to the cold detector). 

Pointing stability and a predictable routine could also not be guaranteed with events like astronauts 

using their treadmill for exercise. The study was abandoned around 2005. 

The following year, ESA decided to support national level payloads for a newly revamped but 

scaled down Russian SpektRG mission, and selected ROSITA and a wide field lobster-eye instrument.  

Again budget constraints in Russia and ESA prevented much progress, and the lobster-eye 

instrument was dropped, and the Germans decided to press on with ROSITA alone. 

The German telescope was rechristened Extended Roentgen Survey with an Imaging Telescope  

Array (eROSITA). The design now has 7 telescopes each with 54 concentric shells within 350mm 

diameter, focussing 1.6m away to a framestore CCD. The instrument weighs in at 810kg. After 

disputes with Ukraine over launch vehicles, it was eventually put on a Proton rocket, and launched 

from Baikonaur in July 2019. The observing programme takes exposures of 150 to 200 seconds over 

most of the sky. (The poles have longer exposure times.) 

In half a year, the mission has already doubled the number of known sources collected since the 

start of X-ray astronomy in the 1960s. Some of the most well known X-ray  sources are pointed out in 

the image below: 

This sky is decidedly different from the one we see at night. Only the hottest gases and the most 

extreme and active sources emit X-rays. While the mission sees some stars, whose magnetic activity 

creates X-ray-emitting flares, most of the sources are active galactic nuclei, in which hot gases swirl 

into the maw of supermassive black holes. Other X-ray sources include the hot gases released in 

supernovae explosions and the far more tenuous gas in and around our galaxy. 
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The active galaxies that pepper the sky — and account for more than three-quarters of the tally — 

outnumber eRosita’s true quarry: galaxy clusters. The hot gas spread out in the vast space between 

galaxies emits X-rays. So by looking for these X-ray blobs, the telescope can find galaxy clusters back 

to when the universe was only half its current age. Galaxy clusters mark junctures in the cosmic web, 

so by plotting a large number of clusters over billions of years, astronomers can watch large-scale 

structures evolve. With more than 20,000 clusters spotted so far, the mission is on track to find more 

than 100,000 when its surveys are complete.  

Figure 2: First full view of the X-ray sky. The plane of the Milky Way Galaxy runs along the center of this image. The 

photons are color-coded by energy: red 300‐ 600 electron volts (eV), green for 600 to 1,000 eV, and blue for 1,000 

to 2,300 eV. Along the galactic plane, gas absorbs all but the highest-energy photons. 

Many scientific facilities never make it from the drawing board to reality due to combinations of 

technical difficulty and funding limitations. This mission shows that geo-political situations can have a 

major impact. Also good ideas may not survive the confrontation with practical realities of a 

geographical solution (or in this case the vagaries of the Space Station). In the end it is a testament 

to the dogged pursuit of an idea through 35 years of trials and tribulations that have finally led to this 

German-Russian collaboration bearing rich fruit.  
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MEMBERS IMAGES - bumper edition 

In this edition we celebrate the wonders of the heavens with some excellent images taken by four of 

our experienced members. 

 

Frank Cliff: Comet Hale-Bopp. I took this picture in 1997. I scanned it from a copy of the original 

slide. The photograph was taken using a Practika tl3 camera with a 200mm telephoto lens. The 

camera was hand guided for 10 minutes using a Tal 1 telescope and the exposure was started and 

stopped using a flat cap! Despite that high-tech approach you can see I managed to catch both 

ion and dust trails. I hope it’s of interest as it shows  the advances made in 23 years. 
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Neil Allen: All these pictures of comet Neowise were taken with an unmodified Canon 250D from 

my garden in Sprowston with the exception of the fourth image which is taken from Winterton 

Beach. I used Siril for stacking and Affinity Photo for all other processing. 

Above: Taken using a 10” SkyWatcher dob. No tracking. 10 stacked 1s exposures. ISO 6400 

Below: Taken using a 80mm Skywatcher Equinox refractor. No tracking. 10 stacked 2s exposures. ISO 

6400 
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Above: Taken using a Canon 70-300mm lens at 115mm f4.5. 2s ISO 6400 

Below: Taken using a Canon 50mm Prime Lens f2.8. 6s ISO 6400 
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Jason Durrant:  
Top: Neowise over Carlton Nature Reserve 

Below right: Neowise over the river Waveney at Beccles and below left: the same image enlarged 
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Chris Greenfield: Two images of Comet C/2020 F3 Neowise over Norfolk Landmarks 

Top: St Benet’s Abbey. This one was tricky, as forecast sites gave differing opinions on the likelihood of 

clear skies! The Abbey is a 1 and a half mile walk from Ludham Bridge across a fairly easy footpath, 

and I used Google maps to check if I could get South of the Abbey with a view Northwards, to 

photograph the comet above the Abbey. I arrived under cloud cover, and left under clouds, but in 

between there was a window of about 2hrs of clear skies. The main challenge in the end wasn’t the 

sky; at one point there was at least one mosquito hassling in each ear….not pleasant when trying to 

work out your exposure. This is a stack of 8 images of 15 seconds exposure. 

Below: Wymondham Abbey, A stack of 6 images of 13 seconds each. Cussage Level: Mild 
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Shaun Reynolds:  
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Below left: I went out to Beccles with Jason on Friday, and caught Neowise with some starlink 

satellites,  

Top left: Sunday I went over to Thurne Mill, (Saturday was too Cloudy), the clouds finally shifted to 

reveal Neowise. 

Above: A few weeks ago, Chris Greenfield, Jason and I went to Dunwich for what was a very nice 

Milky Way  

And  finally below: I re-processed an image of NGC7129 AND 7142 , originally captured  in 2014, 

processed to bring out more of the reflection nebula in amongst the stsr field and cluster  
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Andrew Sutkowski 

PULSAR ∞ RADIO ASTRONOMY 

Why did I ever start this?  

Desperation mixed with doses of perspiration and a large helping of optimism keep the Radio 

Astronomy team beavering away at the ‘far’ end of site. We were hoping to write this article 

declaring problems solved, we now have a working Radio Telescope. Well, its not all bad news. We 

do have a working Radio Telescope! Never thought you would hear that from us did you! Problem is 

the only thing we can detect with any reproducibility is the SUN. 

The above plot shows the results over about 22 hours where the bottom axis is the number of rows of 

data collected in that period and the vertical axis represents intensity. The blue and yellow plots 

show the same data with the blue inverted. The Plot X-axis starts at approximately 2 am on 29th 

August 2020 with data rows recorded every 10 seconds. If you follow the yellow line it remains at 

baseline levels until about 9 am when the line trends upwards. By 2 pm the line has reached 

maximum, it is worth pointing out that the dish was pointing 300o azimuth, so approximately West, at 

25o altitude. By 8 pm we get a sudden drop off in intensity as the vegetation hides the sun as it sets. 

Despite this not being exactly what we were trying to achieve, it is a remarkable milestone (or is that 

millstone?). Just to prove that this is not a hoax, below I show a spectrum (one of the rows) recorded 

at 3:13 pm showing the huge peak which is not present at the start and end of the experiment. 
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You must be hugely impressed with us, that we have achieved so much from so little. The problems 

we are having are many fold. We require a lot of amplification in order to distinguish the small radio 

signals from space above background noise. But, we only really want to amplify the signals of 

interest and not the noise. However, we are trying to perform this task with low cost readily available 

broadband amplifiers. In order to cut out the noise we are using filters to only amplify the region 

around 1420 MHz. The problems comes when you daisy chain some amplifiers together in series you 

get cross talk and they actually manufacture ghost signals. On top of that, if you overdo the 

amplification, you also get harmonics, split signals, multiple signals and ghost signals. We have tried 

the Nooelec H1 dual amplifier with sawbird filter. On its own we saw nothing, add a 60db amplifier in 

front and we can detect the Sun. 

We are not beaten, merely discovering more and more way you cannot detect radio signals from 

space. You intrepid team braved the wild jungles of our Seething site to remove equipment in order 

to perform tests in the comfort of the back garden. On 31st July 2020 we discovered another 

interesting use for the radio telescope dish. It had become a mating pad for flying ants, they were 

everywhere. Since we have now moved into entomology, for those nature lovers out there let us 

inform you that the fireflies are doing fine on site. 

The keen observer will spot the firefly in the image on the right by the brown blob which emits the 

light (I bet someone will know the technical term), to help I provided an arrow. Obviously the image 

on the left is the same bug but without flash.  

Light production in fireflies occurs in the imaginatively named ‘specialised light-emitting organs’, and is due to a 

type of chemical reaction called bioluminescence; during which, the enzyme luciferase acts on an organic 

compound called luciferin. This happens in the presence of magnesium ions, ATP, and oxygen to produce light. I 

bet you’re glad you asked. (Editor) 
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Mare Humorum is one of the smaller lunar ‘seas’, 

though by no means the smallest, and measures some 

380 km across.  It lies in the south-west quadrant of the 

Moon’s face so we must wait until the tenth day of the 

lunation before it is illuminated.  Through a binocular 

or small aperture scope it appears to have a rather 

dark, smooth surface, as is shown in my drawing made 

with a magnification of under 40X. However, larger 

scopes and higher magnifications will reveal 

numerous wrinkle ridges running roughly parallel to its 

eastern shore, numerous small craters and several 

partly submerged craters. 

I will come to these in due course, but first let’s look at 

the truly wonderful 110 km diameter Gassendi.  This 

crater has been dubbed ‘the gem of the south’.  

Lunar cartographer T.G. Elgar (1838 – 97) wrote that 

Gassendi was ‘one of the most beautiful objects on 

the Moon’s visible surface, and structurally one of the 

most interesting and suggestive’. 

Gassendi’s walls are about 1800 m in height and are 

higher in the north than in the south, where they are 

almost at the same level as the mare. With lower 

powers it can be difficult to see the wall to the south 

and one might assume that the crater was open to 

the mare and that lava from Humorum had flowed in. 

It is there however, as higher magnifications will 

reveal, and it is believed that the floor of Gassendi 

was formed by lava welling up through the breccia 

underlying Gassendi and causing it to uplift and 

fracture. 

The complexity of Gassendi’s floor is a joy to observe 

and warrants careful study.  Higher magnifications 

reveal it to be mottled and lumpy.  There are six, 

roughly central, mountain peaks, rising 1 km above 

the crater’s floor, a floor scarred by numerous rilles 

and ridges.  To the north Gassendi A bites into the 

wall.  This 33 km crater is over 3500 m deep and to the 

north touches the 25 km Gassendi B.  

This magnificent crater is one of those where transient 

lunar phenomena are said to have been observed.  

There have been reports of flashes and red and 

orange glows in and close to Gassendi. TLPs seem to 

be infrequent events and many doubt them to be 

real, believing them to be the result distortions caused 

by the Earth’s atmosphere and even the over-tired 

eyes of the observers. But even if you are not 

MOONWATCHERS - down to the sea (8) 
Graham Sparrow Mare Humorum  
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fortunate to witness one of these elusive and 

controversial events you will find reward enough in 

studying Gassendi’s rilles, hills and mountains. 

The other features of Mare Humorum may seem to 

be less interesting than the jewel that is Gassendi, but 

I think they are worth our attention. As mentioned 

above there are many wrinkle ridges. A number of 

these cascade southwards from Gassendi, past the 

flooded crater Puiseux to the 42 km Vitello. There’s an 

interesting hilly and clefted interior to this crater so it’s 

worth lingering for a while before heading north, following the western shore of the mare.  We first 

come upon the ruined crater Doppelmayer which at 64 km is larger than Vitello and Puiseux. 

Heading northwards from here we follow Rimae Doppelmayer, a system of narrow rilles some 130 km 

in length. 

The Doppelmayer rilles take us to a 180 km fault that 

hugs the western shore.  This is Rupes Liebig.  Moving on 

we encounter more rilles – Rimae Mersenius – wide rilles 

which we follow back to wonderful Gassendi. 

No need to pause here, tempting though it may be to 

feast our eyes once more on the delights Gassendi has 

to offer.  We now cross a break in the wall of Mare 

Humorum which links to the mighty Oceanus 

Procellarum, an area we’ll visit in a future edition of 

Cygnus.  As we begin to head south once more we 

come to Agatharchides and Loewy, two more flooded 

craters. Forty nine kilometres in diameter, Agatharcides 

is set back from the mare but the smaller Loewy (22 x 26 

km) is right on the ‘shore’, its southern wall submerged 

under the magma that welled up in Humorum.  

Hippalus is another flooded and ruined crater.  58 km in 

diameter, it is bisected by Rimae Hippalus.  This wide 

rille, 240 km in length, stretches to the north and south of 

Hippalus and is easily seen through a small telescope. Rimae Hippalus passes another fault to its 

west..  This is the150 km fault Rupes Kelvin which lies close to the edge of Humorum. Close by we see 

Promontorium Kelvin (Cape Kelvin), the peaks of which tower 1 km above the mare surface. 

And that dear readers takes us back to Vitello.  I hope you’ll enjoy exploring Mare Humorum when 

next the Moon is at the right phase and the clouds are absent.  There’ll be another trip to the lunar 

seaside in the next edition of Cygnus. 

Clear skies,  Spadge 

KEY TO MAP 

Ag – Agatharchides,  L –Loewy, H –Hippalus RH – Rimae Hippalus, 

RK – Rupes Kelvin, PK – Promontorum Kelvin,V – Vitello, 

P – Puiseux, D – Doppelmayer, RL – Rupes Liebig, 

Li – Liebig, M – Mersenius, RM – Rimae Mersenius 
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Roger Preece  

Every twenty six months there is a close opposition between 

Earth and Mars. Depending on the vagaries of orbital paths, 

some close oppositions are closer than others. This year’s 

opposition is on October 13-14 2020, and although not as 

close as, for example, it was two years ago, at our latitude 

Mars will be reasonably above the horizon in the night sky, 

and therefore much easier to observe than it was two years 

previously, as is shown in this Skysafari image for October 14 

this year. 

Why is it that not all oppositions are equally close? It was Johann Kepler who, in the 17th century, 

first worked out that the orbit of Mars was an ellipse, as are the orbits of all the planets. The degree 

that any ellipse departs from being a circle is known as its eccentricity. Without having to do all the 

maths, the eccentricity of the orbit of Mars is 0.0934, whereas Earth’s is 0.0167. Mars is also further 

out from the Sun than the Earth is and in fact it takes Mars 687 earth days to complete one orbit of 

the Sun. The combination of the two planets’ relative journey times around the sun and the wide 

variation of their eccentricities therefore means that not all oppositions are equal. 

At the time when there were only ground 

based telescopes to observe close 

oppositions, there was of course great 

excitement in part of the astronomical 

community whenever it happened. Others 

were of course too busy observing deep sky 

objects to pay any attention to what was 

happening with such a near neighbour to 

Earth. Often, hopes of clear images revealing 

mysterious surface markings were dashed by 

bad weather or poor seeing conditions. At 

the best of times and even with large 

telescopes, the surface of Mars is not easy to 

see from Earth. One consequence of the 

straining of human eyes was a frequent over 

interpretation of the nature of the Martian 

planetary surface. This culminated in the mixture of the tendency of the human eye/brain system 

to join up dots with a loss in translation from the Italian, resulting in the presumed canals of Mars. 

The MARS FILES - 1 
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Throughout much of human history, Mars has figured prominently in myths and legends about the 

night sky. In the past, before the baleful influence of light pollution, the red colour of this sky object 

was a fascination, as was also the fact that over a period of time the brightness of the planet would 

vary significantly, as would its very direction of movement in the night sky. Frequently Mars was 

associated with gods of war and named as such in different parts of the world, such as Ares for the 

Greeks, and Mars for the Romans. He was the Hindu god of war - Mangala. As an object Mars was to 

be feared, and this famously continued into the twentieth century with Orson Wells US radio 

adaption of H G Wells’ War of the Worlds in 1938 which resulted in New Yorkers fleeing their homes as 

a consequence of an apparent invasion of Earth by Martians. 

The War of the Worlds blazed a trail for speculative fiction. Pulp science fiction writers like Edgar Rice 

Burroughs introduced readers to a planet of widespread conflict, with his human hero John Carter 

battling many armed Martian warriors. The influence of these books was so great that a Martian 

crater Burroughs was later named after the author. The tradition still continued in the 1990s when the 

epic and well regarded Mars trilogy by Kim Stanley Robinson was published. Knitting together 

environmental science, planetary politics and 

great story telling, one of the new largest cities 

on this future, human colonised Mars, is called 

Burroughs. Not all literary imaginings of Martians 

were cold and calculating monsters or 

ferocious fighters. Ray Bradbury, most famous 

for his novel Fahrenheit 451, portrayed the 

Martians as human settlers metamorphosing 

into an earlier indigenous population, their 

physical appearance suitably described in the 

title of the short story – Dark they were and 

Golden Eyed. 

Back in the real world, by the 1950s the planet Mars was of little interest to professional astronomers. 

Using the largest telescopes on Earth did not offer much in the way of new discovery, as these two 

images taken by the largest telescope at the time, the 200 inch Hale reflector on Mount Palomar, 

show. The composition of the pole caps, viewable in the larger telescopes, was unknown, as was the 

makeup and density of the atmosphere. It was known that there were seasonal changes on the 

planet with one leading theory being that this was evidence of vegetation spreading, and then 

dying back, as the Martian year progressed. So matters more or less remained until the scientific and 

cultural shock administered by the flyby of the planet by Mariner 4 in July 1965. 

It is worth remembering that the Mariner 4 mission was launched in late 1964, only seven years after 

the USSR orbiting of Sputnik 1 in 1957. In this short period of time space science and technology 

progressed from a simple earth satellite with a bleeping radio transmitter to a spacecraft capable of 

taking recognisable images of a planetary surface 216 million km away, while passing the planet at 

a distance of 9846 km and a speed of 7 km/sec relative to the planet. Pictures were taken using a 

Vidicon camera mounted on a scanning platform with images being stored on a magnetic tape 

Image above: Burroughs’ Crater 
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recorder for later transmission to Earth. 21 images were stored and sending back to Earth ground 

stations continued until August 3, the time taken being evidence of what would now seem a very 

low bit rate of transmission. Even so, the images, when processed, were a profound disappointment. 

The author of this article is unfortunately old enough to 

remember being utterly baffled by the first pictures to 

appear, which were shown live on a Sky at Night BBC 

programme. Even the usually garrulous Patrick Moore, who 

hosted the programme, seemed to be struck dumb. 

Basically, what we thought we were seeing were images of 

the moon, a barren landscape with a lot of craters. Craters – 

nobody had mentioned craters in the various speculated 

versions of Mars that were current at the time, no canals, no 

vegetation, and definitely no Martians dark and golden 

eyed. Of course these days we are much less surprised by 

these early images, knowing the limitations of the 

equipment used at the time, and the fact that only 1% of 

Mar’s surface was imaged. But the shock of what appeared 

was so great that it almost ended any desire to further 

investigate Mars with spacecraft almost as soon as the first 

mission had arrived. 

Further evidence of this is shown by the fact that the next two 

missions, both flybys named Mariner 6 and Mariner 7, did not fly 

past Mars until 1969. These two missions did however give hints that 

there might be more happening on and around Mars than had 

recently been thought, as these two full globe pictures from 

Mariner 7 hint at, with at least one prominent polar cap visible and 

the possibility of features other than craters being present. The 

Mariner 6 & 7 infrared radiometer instrument results showed that 

the composition of the Martian atmosphere of Mars was mostly  of 

carbon dioxide, and there were also trace amounts of water on 

the surface of the planet. The pace of exploration now picked up 

and the gap to the next expeditions was only two years. The fact 

that the Soviet Union was also intending to send spacecraft to 

Mars in 1971 was an added incentive to the US at a time of cold 

war rivalry. 

There have been a number of dramatic shifts of perspectives 

regarding our understanding of Mars since the start of planetary 

investigation by spacecraft. The year 1971 provided one such shift 

as the orbital space around the red planet became relatively 

crowded with the arrival of one US vehicle (Mariner 9, Mariner 8 

was a launch failure) and two Soviet craft, Mars 2 and Mars 3. 

Mariner 9 was designed to continue the atmosphere studies 

started by Mariners 6 and 7, but with the major advantage of 

going into orbit around the planet, thereby allowing much longer 

term investigations and repeat covering of the same areas. Mars 2 

and 3 were also orbiters but there was also another trick up the 

Russian sleeve. Both orbiters were carrying landers.  

Since the start of Mars un-crewed expeditions, the planet has shown itself to be a major challenge 

for scientific investigation, not only because of the technical demands on the vehicles but also 

because of the planet itself being ready to provide surprises. When the 1971 spacecraft arrived into 

orbit around Mars, they were confronted with an unforeseen event, a planet wide dust cloud that 

effectively blocked out all the surface features. At this point the Russians learned a particularly harsh 

lesson which was that a degree of space vehicle autonomy was required at such distances from the 

“Craters - nobody had mentioned craters!” 



31 

 

Earth. Because both the Mars 2 and Mars 3 landers 

had been pre-programmed to start their missions 

immediately they were both lost, descending into the 

planet wide storm with no visibility and with systems 

such as landing radars malfunctioning because of 

the airborne dust particles. Amazingly, the Mars 3 

lander managed to achieve a soft landing. It 

transmitted one grainy picture impossible to analyse 

and then fell silent. 

As the 2 Soviet orbiters remained in place – they are still there today, although long silent – they 

transmitted climate data and images back to Earth from December 1971 until March 1972. During 

the last part of this period the Mars wide dust storm began to clear and the spacecraft transmitted 

back images of planetary features gradually emerging from the murk. Because a lot of the Russian 

orbiters resources had been dedicated to supporting the landers, they had limited capacity for their 

orbital science activities. In fact they transmitted a total of 60 images back to Earth before switching 

off. The US Mariner 9 was however 

exclusively dedicated to a wide 

range of activities while in orbit. 

Although its own mission terminated in 

October 1972, it had by then sent 

back 7329 images of the planet, 

along with copious amounts of 

temperature, pressure and radiation 

data, drastically changing again our 

perception of the planet. 

A significant impact on observers was caused when the dust storm began to subside by the gradual 

emergence of the volcanoes of the Tharsis ridge, including the revealing of Olympus Mons, now 

known to be the largest volcano in the solar system. During its 349 days in orbit, Mariner 9 covered 

85% of the surface of Mars. Its camera system showed not only craters with apparent inflow and 

outflow channels, evidence of wind and water erosion and deposition, Martian weather fronts and 

even fogs. One of the spacecraft’s great achievements was the revealing of the magnificent 

canyon some 2500 km long now named Valles Marineris – the Valley of the Mariners – in honour of 

Mariner 9. The overall effect was the understanding that Mars was a dynamic world, very different to 

Earth, of course, but where life might still have a toehold, despite the thin atmosphere and the 

extremes of temperature. 

The logical next step for the US was to send landers to Mars, 

to build on the body of knowledge accumulated so far 

about the planet, and to search for life. Following the usual 

procedure, as an insurance policy, two identical lander 

missions were mounted, Viking 1 and Viking 2. In fact both 

missions were successful. The two spacecraft were inserted 

into Mars orbit in 1976, Viking 1 in June of that year and 

Viking 2 in August. Both spacecraft comprised an orbiting 

component and a lander, and the orbiters were initially 

used to narrow down the choice of landing sites. During the 

years of Mars exploration the choice of landing sites has 

often been a contentious matter, with the technological 

and engineering demands of soft landing successfully 

anywhere on the planet being set against the requirements 

of a variety of sciences, from geology to astrobiology. 

Marina 9 –drastically changing our view of Mars 

Olympus Mons - massive Martian volcano 

Left: A strange photo taken at a  1970’s USSR exhibition of the 

Mars 3 lander 



32 

 

With hindsight it has become obvious that Mars is a 

particularly difficult body on which to land successfully. 

From the 1970s the Soviet space programme devoted a 

considerable amount of time and effort to landing 

spacecraft on Venus with its Venera series of landers. 

Early attempts were not successful but that was mainly 

due to the extremes of temperature and pressure 

experienced by the descending craft. Once the 

conditions were fully understood there were a whole 

series of successful landings, beginning with Venera 7 in 

1970. Venus has a thick atmosphere so a combination 

of heat shield atmospheric entry and deploying 

parachutes works well. Mars has a very thin atmosphere 

and because of re-entry speeds and weight 

considerations retro rockets alone, as used for the 

moon, would be insufficient. The upshot is that a 

combination of heat shield entry, parachutes and 

landing rocket retro fire is often used, resulting in the 

phrase used by NASA scientists and engineers for the 

period of a Mars landing – six minutes of terror. 

This terror seemed to be largely absent back in 1976 when both Viking 1 and 2 seamlessly landed at 

their chosen locations, Viking 1 at Chryse Planitia and Viking 2 at Utopia Planitia. Both landing sites 

were in the latitude range of 40º N to 50º N on the planet. The time spent in orbit before landing was 

time well spent. On closer inspection, for both landers the original landing sites selected on Earth 

before launch had to be abandoned as too risky. Both landers carried ingenious bio-

laboratories.Three completely separate experiments had been installed to begin the search for life 

on another planets, the source material for the experiments being scooped up from the Martian 

surface. Despite initial euphoria as the results from one of the experiments seemed to show biological 

activity, in the end the overall results were equivocal as the two other experiments failed to confirm 

the initial positive result. Interestingly enough, more recent examinations of the experimental data 

using more recently developed tools, and starting in 2012, have raised major doubts about the non-

biological conclusions about the samples from both landers. Perhaps 2021 will be the year for finally 

answering the question of life on Mars, whether present or past. 

On previous occasions, dashed hopes about Mars seem to have resulted in a hiatus until the next 

round of exploration. Although both the Viking 1 and Viking 2 landers had been a great success by 

any objective measure, there seemed to 

develop a feeling of disappointment among 

researchers and funders that the question of 

life on Mars had not been resolved. There 

were also many other demands on tight 

space exploration resources. Whatever the 

reason, and despite the partial success of 

the Soviet Phobos 2 at the Mars moon 

Phobos in 1988, it was not until the successful 

arrival into Martian orbit of Mars Global 

Surveyor (MGS) on September 11 1997 that 

investigations around the red planet really 

got moving again. The MGS mission lasted 

for nine years and was a major success but 

the future of Mars exploration was not to be 

as straightforward as may have been 

thought in 1997. In the next edition of 

Cygnus,  

The Mars Files – Part 2 in the next edition of Cygnus will describe what happened next. 

The Valles Marineris a very apparent scar across 

the surface of Mars 
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TECHNICALITIES - by Len Adam 

SETTING UP A 12” SCT WITHOUT BACK STRAIN               . 
 I have regularly used my 12” Meade Schmidt-Cassegrain Telescope (SCT) Optical Tube Assembly 

(OTA) on my Celestron CGEM (Mk 1) mount for visual observing and photography over recent 

years. I feel that at my age I need to be careful lifting this heavy scope as it feels to me to be just as 

heavy as my Celestron C14 scope – but that is another story. A few years ago, when I rented a 

house up in the Cabrera mountains in Andalucia in Spain for a few months I set up this telescope 

and mount on the balcony at the front of the house.  At the time I took photos to show how to 

avoid back strain by only having to lift the OTA a short distance onto a folding stool that I perch on -

to use the telescope visually.  Figure 1 shows the initial steps.  First of all I place the stool next to the 

mount with the jaws of the mount in a position ready to accept the Losmandy dovetail of the OTA. 

Take care to make sure that the jaws are aligned correctly – it is easy to misalign the jaws by 180° -  I 

speak from experience! I then lift the OTA onto the stool, which it holds quite steadily. There is a slight 

angle between the jaws and the dovetail as you can see in the 4th image in Figure 1. All that is 

needed is to push the dovetail into the open jaws and clamp it in place with the tightening bolts. I 

should point out that these bolts are inadequate on the original CGEM - it was rectified in the later 

model. I must admit to using a wrench to tighten these, resulting in scratch marks!  

Figure 1: Initial steps in setting up the mount. 



34 

 

Notice that the counterweights have not been added and that the stool needs to remain in position 

for safety. Figure 2 shows that the OTA is hovering above the stool.  

I then add the balance weights one by one. The telescope and mount is not balanced at this stage 

so care needs to be taken not to undo any of the RA/DEC bolts. 

The stool can now be removed as shown in Figure 3. The setup can now be balanced in RA and 

DEC and the telescope and mount are ready for action. I always set up the electrics in a plastic box 

with appropriate holes cut into it to accommodate the mains cable and USB control cable that, in 

this case, I ran through a slightly open window to the computer based inside. In the photos the 

scope is set up with an SBIG ST9XE cooled CCD camera which is pretty heavy. It has input and 

output ports for cooling water to be pumped through the camera if required. (I have never tried 

that). If using this camera I usually incorporate a remote focuser, which is also pretty heavy, so once 

the imaging equipment has been correctly focused it is best to rebalance the telescope. 

The telescope and mount remained on the balcony for several months protected by a readily 

available cover which kept both the telescope/mount  and electrics box dry. There is infrequent rain 

– the major reason for choosing this desert like area (used to film parts of Laurence of Arabia and 

Indiana Jones movies) - but when it does rain it really rains. However it is usually bone dry by the next 

morning.  

Figure 2: Adding the balance weights to the mount. 
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If you do not have a problem lifting a 20+kg OTA directly up on to the mount you will not need to 

resort to this method of attachment. For this method the jaws of your mount need to be able to 

open wide enough for a Losmandy Dovetail to directly fit without having to resort to sliding the OTA 

into the jaws.  

Now that I have a permanent location in 

Spain I have a location for the CGEM mount 

on my roof terrace. It can, on relatively rare 

occasions, get quite windy up there so I tie 

down the CGEM tripod with a steel cable 

attached to a floor hook on the terrace, I use 

a turnbuckle to tension the steel cable and 

firmly fasten the tripod to the floor hook that is 

attached using an expanding bolt. 

 I use either my 4” Meade refractor on the 

mount or the 12” SCT shown above. Figure 4 

shows how I do this. I use the 12” and 4” 

scopes mainly visually for my astronomy 

oriented visitors including my children and 

Figure 3: The final stages of the setup. 
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grandchildren as well as friends. An old friend who needed to 

learn about the night sky for his bucket list was able to get 

excellent views last September of Saturn, Jupiter and Venus 

through the 12”.  Clear views to the south make Sagittarius and 

the Galactic Centre with a range of interesting objects visible.  

Access to the roof terrace is via a spiral staircase so I store the 

12” in a cupboard up there and regularly follow the ‘non-back 

strain’ procedure to assemble it.  

Figure 5: The CGEM with the 4” refractor pointing roughly north. 

Len Adam is a 75 year old 

amateur commuting 

between Lancashire, 

Norfolk and Spain where 

he has a run off roof 

observatory.  

 

What is less known, is that 

Len is also an author 

Check out Len’s  books at  

amazon.co.uk 

 The Time Travelling Stargazer: Night Sky Journals a Century Apart - A Different Way to Learn 

about the Stars 

 Imaging the Messier Objects Remotely from Your Laptop (The Patrick Moore Practical 

DARK MATTER  

A date with Hubble: Since the Hubble telescope was 

first launched in 1990, it has made more than 1.4 million 

observations of various stars, planets and galaxies littering 

our Universe. Probably the most famous space telescope, 

Hubble is the size of a school bus, and is whizzing around 

Earth at a 17,000 miles per hour. it can point itself towards a 

far-off scene with the accuracy of a laser beam shining on 

one specific detail of a coin roughly 200 miles away. 

For example on October 10 in 1995 

Interacting Galaxies Arp 148 

Arp 148 is the aftermath of an encounter 

between two galaxies, resulting in a ring-

shaped galaxy and an elongated 

c o m p a n i o n .  T h e  s h a p e s  a n d 

arrangement of the galaxies suggest 

that this is a snapshot of an ongoing 

collision. 

For Hubble's 30th anniversary, NASA created a fun feature. 

On the Hubble website, if you type in the day and month 

of your birth, and see what Hubble captured on one of 

your past birthdays.  

https://www.amazon.co.uk/Len-Adam/e/B01IA6BE2I?ref=sr_ntt_srch_lnk_2&qid=1597260441&sr=8-2
https://www.nasa.gov/content/goddard/what-did-hubble-see-on-your-birthday
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Frank Cliff 

Between 1983 and 1985 I worked for Continental Microwave Limited as a Test supervisor. The section 

of fourteen technicians and engineers tested the satellite communications equipment that the 

company produced. Our best job was producing the telemetry and control equipment for the 

Giotto mission to Halley’s comet in 1986. 

When we hear on the news about space missions, we tend to forget the hundreds sometimes 

thousands of men and women who work behind the scenes to make it happen and for the Giotto 

Mission myself and the team worked to make sure that no data or commands were lost. 

The mission objectives were simple on paper, fly past a comet and perform science on the object 

plus take a few snapshots for the family album. 

In practice it was a complex, nerve wracking and ESA’s first deep space mission. It involved 

cooperation between ESA, Soviet Union and Japan and as we now know highly successful. 

My teams part in this mission was to test a piece of gear called an upconverter/downconverter 

amplifier system. This equipment carries the commands from the conrol centre and converts the 

frequency  upwards to the frequency that the space probe can receive and takes the transmitted 

data from the spacecraft and downconverts the frequency so that the scientists can work on the 

data. 

 

FINAL FRONTIER - Behind the scenes with Giotto 
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The biggest problem with performing these changes is that it is easy to distort the signal so that it 

becomes unrecognisable. So, the equipment was somewhat complex and required extreme 

accuracy for the adjustments. 

To give a flavour of the accuracies involved the system was controlled by a frequency standard 

much like the radio clocks are controlled by a signal from NPL in Cumbria. This “clock” was accurate 

to 1 part in 1011 which means it loses a second every 3,171 years!! To measure this required a test that 

ran for 24 hours before you could adjust it and then you had to rerun the test for another 24 hours to 

make sure that it was correct. Luckily there were only three systems to test. 

The whole build and test program took some three months and we then waited for the Customer! 

The day arrived and in rolled a small engineer from ESA and we spent just over a week testing all the 

various parameters of the system and collating the results into a 200 pages book. Finally we came to 

the last day and the customer required test after test to be rerun at about 4pm he announced that 

we had not done a particular test and that he was not satisfied with the performance!! It turned out 

that it was the amplifier part of the system that he was not happy with so I went into  the Engineering 

department and told the designer what the problem was. When the explosion finally subsided and 

Brian had come down off the ceiling he went into the test bay and gave the customer a 30 minute 

lecture on how to design and test a microwave amplifier and at this point the customer agreed that 

we had tested everything correctly. 

So the equipment was carefully 

packed up and shipped to Darmstadt 

and we had to await the blast off and 

arrival of Giotto at Halley’s comet. 

I did sit in front of the telly watching the 

approach but I wasn’t paying much 

attention because all my toes and 

fingers were crossed and I kept 

whispering keep going you B****d 

because we only had three sets of 

equipment and if all three had failed 

due to a design flaw then there would 

have been some  very angry and 

disappointed scientists. 

Looking back over all these years I can 

honestly say it was one of the best 

things I have ever done. 

Halley's comet nucleus seen by Giotto  

One thing I’ve certainly learned with NAS is 

that so many members have got some great 

stories to tell. Do you have an Astro-themed  

story? We’d love to hear about it,. Contact 

me at: 

                 cygnuseditor@norwichastro.org.uk    

mailto:cygnuseditor@norwichastro.org.uk
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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: In addition to the government rules in place, any persons visiting the site 

must conform to any policies or systems the NAS committee puts in place; including a ban on use of 

the kitchen for the foreseeable future. If you have need of refreshments please bring your own and 

take any empties away with you. As with informal observing evenings and special members only 

events, all members will be expected to observe the list of procedures. If for any reason, you are 

unwilling or unable to comply with the regulations, DO NOT visit the Observatory.  

Members only Friday nights: Members only Friday nights have resumed; see rules above. 

Informal observing evenings: 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. 

Members talks and Special events: This autumn we are intending to run at least two special 

members only events. This These events will be socially distanced presentations run outside the 

domes. A live video feed will be set up between the telescope and a large external monitor. This is 

an unusual exception to our bright light policy, but is intended to enable our members to share in 

these unusual astronomical events. Further details of dates and times will be published at the start of 

the new season on 1st September. Current schedule is shown below, but maybe subject to change: 

Around 13th Oct Special event - The Close opposition of Mars this year,  

21st November Members talk - Dr Stuart Clark (Author and Astronomy Journalist) 

4th December  Astronomy event at Cley marshes 

18th December NAS Christmas Party/Solstice Celebration and AGM 

Around 21st Dec Special event - The Great Conjunction of Jupiter and Saturn 

6th February 2021 Fairhaven Star Night 

NAS presentations links: We are intending 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’. 

Cygnus: eCygnus will continue to be available on the Forum, but we will be having a limited print 

run for this issue. The summer edition 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  

10th November 2020 

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

Sooner than that would be much appreciated. 

Seething Observatory Update 
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Patrick O’Reilly 

Tom Camish 

Rosalie Nicholson and family 

Oliver Charity 

NEW MEMBERS 

SOCIETY CONTACTS 
Chairman/Group Visit Co-ordinator: 

Roger Preece 

chairman@norwichastro.org.uk 

groupvisits@norwichastro.org 
 

 

Secretary/Website organiser: 

Debbie Forrester 

secretary@norwichastro.org 
  

 

Treasurer: 

Dave Provan 

treasurer@norwichastro.org.uk 

 
 

Membership Secretary: 

Andrew Sutkowski  

membership@norwichastro.org.uk 
  

Committee:       

Mark Turner 

marqueturner2000@yahoo.co.uk 
  

 

Debbie Forester  

debbief1deb@gmail.com  
  

 

Chris Grimmer 

chrisgrimmer@googlemail.com 
  

 

Paul Woolley 

paul@swampy.me,uk          
  

 

Cygnus Editor: 

Gary Wortley 

cygnuseditor@norwichastro.org.uk    

IN THE SPOTLIGHT - The Astronomer Royal 
Surprisingly, the creation of the post of the Astronomer Royal 

wasn’t done so with the academic goal of expanding our 

understanding of the Cosmos. Instead it was with trade and 

conquest in mind. The first Astronomer Royal was the self-

taught astronomer John Flamsteed in 1675, Charles II 

appointed him to aid the monarchy in understanding the 

principles of celestial navigation. In the seventeenth century, mariners relied almost entirely on the 

night sky for navigation and reliable data was essential to accurate navigation, and it was the 

Astronomer Royal’s job to provide it. 

The post has since been held by several revered astronomers, 

including Edmond Halley, it was the fifth person in the role (Nevil 

Maskelyne) however, who had the biggest affect on the accuracy of 

nautical sextant navigation, when he used the repeating lunar 

distance from other celestial bodies to enable accurate 

measurements of longitude. Thus enabling his successors to indulge in 

a wider range of astronomical endeavours. 
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