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Changes to life patterns on our planet are not a new thing. Things have been changing ever since 

the first clumping of enough biochemical compounds found conditions favourable to take the next 

step towards life. The environment around us, and all living things, is in a constant flux of change, just 

one factor that forces evolution and adaptation. With the exception of war, the Covid-19 is probably 

the thing that has changed the world for human-kind the most and at an incredible pace. The 

difference in this situation is that it has been the evolution of the virus that’s triggered our change 

and adaptation. As a biologist this is a fascinating, and scary, situation – and again it shows how the 

human race has made its way through its history. The success of our species has been through the 

mixture of adaptation to its surroundings, but also in its ability to adapt its surroundings. Astrobiology is 

as much about understanding life on Earth as it is in searching for signs of life elsewhere in the 

Universe, and so each event on our planet gives us more data and understanding of the potential 

for life further afield.  

There are some amazing similarities to the way we analyse data from distant stars and other wonders 

of the universe with those of biological systems. As technology is ever more sensitive and computers 

ever more able to cope with the complexities of huge datasets; algorithms are created for all fields 

of science dig deeper into the data looking to unravel the mysteries. With viruses it’s the same; there 

has been a long standing debate as to where they fit in the evolutionary tree. It is now believed that 

viruses are far from being one of the early phases of the development of life. It seems animals and 

viruses have a common ancestry through bacteria. Whereas humans, and other mammals have 

become ever more complex over the millennia, some viruses have had a reverse route, shedding 

anything they don’t need to reproduce and simplifying greatly along the way.  Others seemed to 

have evolved from bits of DNA or RNA that have "escaped" from the genes of larger organisms. 

So on another tangent, are viruses even alive – they are, after all, really only a collection of a small 

number of proteins and some genetic information. Maybe while single celled organisms were pulling 

independent biochemical structures within their walls, such as mitochondria, these same organisms 

were pushing out early viruses. There is an argument that viruses are alive, in that when they enter a 

living cell their ‘reunion’ completes a living system. Of course with every theory there is usually a 

counter theory – in this case there is also a strengthening collection of evidence that giant viruses 

could have been an essential part of the origin of life – in that completion of a living system, by 

providing genetic information that allows for adaption, i.e. evolution. 

Ironically as we all suffer the consequences of the evolution/mutation of a coronavirus species, it 

may well have been such a change in genetic code that lead to us being here in the first place. 

Talking of irony, a new type of black hole discovered recently in the amazingly named Telescopium 

constellation, a hungry one! A super dark, really black, black hole with no supper. This makes me 

think of baby bear in the Goldilocks fairy tale – linking very nicely to an astrobiology article later in this 

issue written by Roger Preece. 

Keep safe, stay healthy and enjoy the simple things in life. 

EDITORIAL - yet another new normality 

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: Astronomical Moment. 

Designed by Gary Wortley - 2015 image 

of Comet Lovejoy (Getty Images) with 

Covid-19 virus sketch superimposed 

(pngmart.com). 

Gary Wortley 
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CHAIRMAN’S NOTES - Looking for tails 

If there is one thing that we probably do not need at the moment is yet another piece of writing that 

starts off by telling us what a strange time we are living in, and how matters will never be the same 

again. We have just sent out our latest newsletter to members in which we discuss some of the ideas 

that the Society has for its immediate and medium term future so you may be relieved to read that I 

will not be making any specific reference to the coronavirus Covid 19 in this piece apart from some 

of the initiatives that that a number of organisations involved in astronomy and space research have 

put in place. 

One thing that does not seem to change is the appearance of comets that seem to promise a lot 

observationally only to disappoint as they progress through the solar system. The smart money is 

currently on Comet Swan, given that the previous front runner C/2019 Y1 (ATLAS) has had an 

alarming tendency to disintegrate even as it has been observed. By the time you read this we will 

know what the outcome has been for C/2020 F8 (SWAN) although the fact that at our latitude it will 

have been an early morning object low on the horizon would not have put it quite in the same 

category as the late lamented Hale-Bopp (1995). Of course none of this will be a surprise to our 

fellow members who are themselves comet hunters. To them the finding and identifying of even faint 

comets is a highly satisfying accomplishment in its own right. 

The NASA/ESA Hubble Space Telescope has provided astronomers with the sharpest view yet of the breakup of 

Comet C/2019 Y4 (ATLAS). The telescope resolved roughly 30 fragments of the fragile comet on 20 April and 25 

pieces on 23 April. NASA, ESA, D. JEWITT (UCLA), Q.  

One thing that comets highlight is the mismatch between general public expectations and that of 

the astronomy community. Many of us are frequently asked about our excitement about super 

moons or orange moons or any other colour you might imagine, leaving the questioner puzzled at 

the lack of enthusiasm by those who might be thought to be most interested. The latest 

manifestation of this tendency concerns the SpaceX Starlink satellites which can result in the 

observatory being asked when are the best times to see the satellite constellation - there are, of 

course, apps to help with this - when many of us would prefer them not to be there at all. A positive 

note on this problem is that SpaceX themselves now seem to be making serious efforts to mitigate 

the effects. Interestingly, under the terms of the Outer Space Treaty they do not appear to have any 

obligation to do so, which says a lot about the present state of space law. 

Roger Preece 
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Comet SWAN: This image of Comet SWAN was shot by Esposito Raffaele. Officially classified as C/2020 F8 (SWAN). 

This comet was first spotted this April, in the images due to the large amounts of water it was spewing. Amateur 

astronomer Michael Mattiazzo discovered it whilst using data acquired from NASA's Solar and Heliospheric 

Observatory satellite (SOHO) instrument called Solar Wind Anisotropies (SWAN). The comet is currently around 53 

million miles from the Earth, which ESA are expecting to be a "significant" comet in terms of visibility. It is essentially a 

green-tinged ball of ice and dust which visits the inner part of the solar system once every 11,597 years. 

Funnily enough, space law was a subject that came up during the question and answer session 

following a recent Royal Observatory Edinburgh (ROE) on-line talk and presentation. In this case it 

was in the context of space junk, especially the great number of spent bits and pieces in close orbit 

around the earth. The danger is of a cascade effect, in which one collision sets off another and then 

another until we end up with a nearly impenetrable spread out ring of material in orbit, difficult to 

pass through, and with all its dire consequences for space exploration. Readers will be relieved to 

know that there are a number of different plans afoot to deal with this problem, including ESA’s 

Clearspace 1. With the current lack of access to observatories, on-line talks from reputable 

astronomical sources are a real plus factor, such as the ROE ones and those of the Institute of 

Astronomy in Cambridge. There are also on-line astronomical courses such as the one that our NAS 

colleague Frank Cliff is pursuing with the Open University. In this course, one even gets remote access 

to a telescope in the Canary Islands. 

In general, the large telescope sites in the world have fallen silent, their staff being in lockdown. This 

obviously does not affect the Hubble space telescope, which has practiced its own form of self-

isolation in earth orbit for the last thirty years, apart from the occasional servicing missions by 

astronauts. Over the course of its lifetime the Hubble has acquired vast amounts of data and huge 

numbers of images. Working through it all is very much a long term project. This is very much of the 

case with the recent NASA announcement of possible water vapour venting being detected on the 

Jupiter moon Europa. In this case the original image spectrograph event was captured by Hubble in 

2012. The moral is obvious. In the case of astronomy, never throw data away.   Clear skies, stay safe 

Roger P 
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SKY NOTES 6 - for the Seething Observatory Sky 
Len Adam July/August/September 2020  

The hours of darkness increase substantially between the beginning of July and the end of 

September at Seething Observatory. On July 1st the Sun sets at 20 minutes past 9 and rises the next 

morning at 04:37. On July 31st the Sun sets at 13 minutes to 9 and rises at 05:15 on the 1st August. By 

the end of September the Sun sets at 6:33 p.m. and rises the next morning at 6:56 a.m. so the Sun is 

below the horizon for over 12 hours.  

At 10 p.m. on Wednesday 1st July the Moon is fairly low, almost due south, at about 20° altitude, but 

has a phase of 86.55% (waxing) so is very bright. It is in the constellation of Libra. Full Moon follows a 

few days later. If you are looking for really dark moonless skies you will need to wait until later in the 

month with new moon occurring on 20th July. On that date the constellation of Draco (The Dragon) 

is high in the sky with Hercules and Corona Borealis nearby at convenient altitudes. At 11 p.m. on the 

20th July the star Thuban which is 11 - Alpha Draconis is at an altitude of 58° whereas the star 33 – 

Gamma Draconis (Eltanin) is directly overhead at an altitude of almost 89°, illustrating the extent of 

the constellation. Thuban is located near the dragon’s tail, lying between the constellations of Ursa 

Major and Ursa Minor in the narrower section of Draco whereas Eltanin is in the dragon’s head close 

to the constellations of Bootes, Hercules, Lyra and Cygnus. The brightest star in the constellation of 

Draco is actually Eltanin at magnitude 2.24 whereas Alpha Draconis is a mere magnitude 3.67. 

At 5 a.m. on the morning of 22nd July 2020, Mercury and Venus are above the horizon with Venus 

higher in the sky at 24° altitude in the constellation of Taurus and and Mercury in Gemini at 11°. 

Venus will be extremely bright at magnitude -4.44 and Mercury less so at magnitude 0.37.  

Figure 1:  
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CONSTELLATION OF DRACO 

Figure 2: The Constellation of Draco the Dragon. 

Creative Commons Unported Licence IAU/Sky and 

Telescope 

Draco: In the 2nd century, the Greek-Egyptian astronomer 

Claudius Ptolemaeus (Ptolemy) compiled a list of the known 48 

constellations of the era in his treatise the Almagest. Draco was well 

known to Greek astronomers, and in traditional Arabic astronomy 

too. Draco is not depicted as a dragon in 

Arabic texts, they saw it as part of a greater 

constellation called al’awa’id (the Mother 

Camels).  

 

The Almagest, was used by medieval European 

and Islamic scholars for over a thousand years; 

effectively becoming astrological and 

astronomical bible until the early Modern Age. 

http://bertie.ccsu.edu/naturesci/Cosmology/Ptolemy.html
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There are a number of 

interesting objects in the 

constellation of Draco.  

There is a triplet of galaxies in 

Draco (Figure 3) that 

includes NGC 5981 on the 

right. This is a spiral galaxy 

that we are viewing edge 

on. At the centre is an 

elliptical galaxy, NGC 5982. 

The left hand galaxy is 

another spiral, NGC 5985 

that is face on. 

T h e s e  g a l a x i e s  a r e 

approximately 100 million 

Light Years away from us.  

NGC 5985 has a major axis of 

5.5 minutes of arc and a 

minor axis of 3.0 minutes of 

arc.  

The elliptical galaxy NGC 

5982 has a major axis of 2.6 

minutes and minor axis 1.9 

minutes. 

  

  

The edge on spiral galaxy 

NGC 5981 has a major axis of 

2.7 minutes and minor axis 

0.3 minutes or 18 seconds of 

arc. 

To find the triplet you need 

to look between the stars θ 

(Theta) Draconis and ι (iota) 

Draconis (Edasich) as shown 

in figure 4.  

This chart shows the original 

galaxy triplet image in its 

exact location. The image in 

Figure 3 Is a cropped version 

of the original but in the 

same orientation.  

To get a wider view refer 

back to Figure 2 to find Theta 

Draconis and Iota Draconis 

on the main chart.  

 

Figure 3: The Galaxy Triplet in Draco 

Figure 4: Chart showing the location of the Galaxy Trio in Draco 
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CONSTELLATION OF CYGNUS  

Cygnus is high in the sky in August with a significant number of objects of interest.  

Figure 5: The Constellation of Cygnus the Swan. Creative Commons Unported Licence IAU/Sky and Telescope 
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Messier 29, shown in Figure 6, is an open cluster in Cygnus. 

The M29 cluster is roughly 10 minutes of 

arc in size – about one-third of the size of 

the full Moon. It lies at a distance of less 

then 5000 Light Years from us. The position 

of M29 is shown on the chart in Figure 5, 

close to the star Sadir, which is 37-

Gamma (γ) Cygni. Messier’s notes of 29th 

July 1764 described M20 as “A cluster of 7 

or 8 very small stars, which are below 

Gamma Cygni, which one sees with an 

ordinary telescope of 3.5-foot in the form 

of a nebula”. Gamma Cygni is the star at 

the centre of the cross of Cygnus. There is 

another Messier object in Cygnus which is 

also an open cluster – M39 which is 

labelled on the chart in Figure 5. This 

cluster is much more open or loose than 

M29 and is shown in Figure 7. Messier 39 is 

about 32 minutes of arc in size so the 

image is roughly comparable to the size 

of the full Moon. The image shows that it 

is not a particularly dense cluster with 

American astronomer Robert Burnham 

Jnr. Noting that it has 30 actual cluster 

members and describing it as “a large 

but very loose structured galactic star 

cluster.” 

Figure 6 (above): The Open Cluster M29 in Cygnus  
  

Figure 7 (below): The Open Cluster Messier 39 in Cygnus. 
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There are seven Caldwell Objects in Cygnus. These are: Caldwell C12 (NGC 6946), a spiral galaxy, 

C15 (NGC 6826 ) which is a planetary nebula, C19 (IC 5146) which is an open cluster with nebulosity, 

C20 a nebula, C27,C33 and C34 which are all nebulae. You may wish to track these objects down 

using online resources.  

In July 2020, the planets Jupiter and Saturn both come to opposition so they will be very bright. 

Jupiter is in opposition on the 14th July and Saturn is in opposition on the 20th July. If you are a 

member of the British Astronomical Association the BAA Handbook for 2020 gives full details on page 

60 (Jupiter) and page 79(Saturn). If you are a beginner with a telescope and get a run of clear nights 

try sketching the positions of the 4 main satellites, Io, Europa, Callisto and Ganymede from night to 

night. Full details of positions are given in the BAA Handbook page 64 onwards or find the details 

using Google.  

The positions of Jupiter and Saturn for 1 a.m. on the morning of 15th July 2020 are shown in the chart 

in Figure 8. You will need a clear view to the south as Jupiter is only at an altitude of 15 degrees and 

Saturn a little over16 degrees. Jupiter will have a magnitude of -2.75 and Saturn 0.13. The 

constellation of Sagittarius the “Teapot” is below and to the west of these planets. If you have a large 

telescope then you may be able to spot the dwarf planet Pluto which lies between Jupiter and 

Saturn as shown in the image. Pluto will have a magnitude of 14.26. I need to use my 12-inch Meade 

or 14-inch Celestron to be able to image the dwarf planet. Even so, identifying Pluto with so many 

stars of similar magnitude is not easy. Pluto is very far out and moves very slowly so you need to take 

a series of exposures to see any movement. Note that at this time the 31% Moon is just about to rise in 

Aries so will not interfere. The galactic equator lies just to the west of Sagittarius so the Milky Way in all 

its splendour follows this as you can see in Figure 8.  

The chart shows a number of Messier objects that you can observe in this part of the sky including 

M16 the Eagle Nebula and M17 the Omega or Swan Nebula. 

Figure 8: The positions of Jupiter, Saturn and Pluto at 1 a.m. on July 15th 2020 

John Herschel’s (William son) was the first to accurately draw M17 (right) in 

1833 and published his drawing as part of a series of sketches of nebulae in 

1836. Interestingly he wrote of the omega (Ω).nebula “though in that nebula 

I confess I can discern no resemblance whatever to the Greek letter.“ 
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M16 is shown in Figure 9 and M17 in Figure 10. Can you spot the Swan in M17? 

The Perseid Meteor Shower reaches its peak on the night of the 12th/13th August. The radiant will rise 

during the night so an overnight vigil may be advantageous.  

The Summer Triangle is high in the sky in August - beginners should use this to help navigate the 

summer sky.  

The North America Nebula is an excellent target for astrophotographers in the summer so put this on 

you imaging list. 

The Ring Nebula M57 is a good target for visual telescopic observation and for astrophotography. 

On the 14th September the planet Venus is close to the Beehive Cluster and the Moon. 

Figure 9: Messier 16 The Eagle Nebula                    Figure 10: Messier 17 The Omega Nebula. 

Figure 11: The Moon, M44 and Venus 

on Sep. 14th 2020 

This is Len Adam’s 6th SkyNotes. He 

i s  a 75-year-o ld amateur 

commuting between Lancashire, 

Norfolk and Spain where he has a 

run off roof observatory. 
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David has had a career many of us can only dream of; working at the European Space Agency. 

He continues his series introducing us to space-borne missions that he had personal interest 

in, and often was directly involved in as well. Giving us a unique opportunity for his close up 

and pedagogical perspective. 

At the time of writing there are several thousand detections of exoplanets. Many of these have 

been detected by the use of the Kepler Space Telescope which has long since ceased operation. 

Currently there are interesting citizen science projects we could get involved, like the TESS 

Planet Hunters available via. the Zooniverse platform, to characterise exoplanet systems found 

by this most recent NASA mission. In this article I look at the next steps, particularly in the 

context of two European Space Agency missions for future analysis of exoplanets.  

Two significant challenges are to detect a true Earth-like planet elsewhere in the Milky Way, 

and to understand the atmosphere of exoplanets to determine habitability, and even signs of 

inhabiting life on those planets. 

It has been an astounding success to discover thousands of exoplanets. The diversity of planet 

sizes and host stellar types was unexpected before the advent of these detection techniques, 

and has upset many of original theories about planet formation. However there remains a 

challenge through the basic method of planet detection - the photometric measurement of 

small amounts of star dimming that occurs when an exoplanet transits across the disk. Firstlly 

the few parts per million accuracy attained has preferred the detection of planets that are 

relatively large compared with the stellar disk. Secondly repeated transits have to be detected 

to confirm their orbit radii, and a given telescope has to either stare at the same star for many 

years contiguously, or flip from one region of the sky to another to measure the many stars 

necessary to accumulate statistics. The upshot is that by far the majority of detected exoplanets 

have rapidly repeating and deep transits and thus are extremely close to a relatively dwarf-like 

star. We simply have not explored the parameter space for securing the detection of an Earth-

sized planet, nor have we reliably found a planet whose position put it in a favourable location 

for benign temperatures suitable for temperate life. 

Should we even find such analogues, then the next step would be to characterise the planets’ 

atmospheres, in terms of the temperatures and constituents of the atmospheres, possibly even 

looking for chemical signatures arising from biological processes. These two scientific goals are 

to be aided by investigations of the ESA space missions I briefly describe here, and in which I 

express personal interest. 

Lock-in activity: a downloadable Paper-craft CHEOPS  is available at sci.ESA.int 

MISSIONS - ESA: CHEOPS and PLATO  
David Lumb 

https://sci.esa.int/documents/34122/36173/1567260328395-CHEOPS_paper_model.pdf
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CHEOPS launched late last year is ESA's CHaracterising ExOPlanet Satellite. Its Project Scientist is 

Kate Isaak, an office mate of mine at ESTEC, with whom I shared many lunch dates discussing 

our mission responsibilities, science interests and gardening club tales. CHEOPS is the first 

mission dedicated to studying bright, nearby stars that are already known to host exoplanets. It 

will focus on planets in the super-Earth to Neptune size range, with its data enabling the bulk 

density of the planets to be derived.The main science goal will be to study the structure of 

exoplanets smaller than Saturn that are orbiting bright stars with revolution periods below 50 

days. With an accurate measure of masses and radii for an unprecedented sample of planets, 

CHEOPS will set new constraints on the structure and hence on the formation and evolution of 

planets in the sub-Saturn mass range. 

CHEOPS was selected for study 

as the first S(mall)-class 

mission in ESA’s portfolio. The 

mission was formally adopted 

in 2014. Programmatically the 

mission relies completely on 

components with flight 

heritage, both at platform and 

at payload level to minimise 

cost and risk, and speed up 

development time. A further 

departure for ESA was that the 

S-mission allows a small 

country to lead substantial 

parts of the development, in 

this case a partnership 

between Switzerland and ESA's 

Science Programme, (albeit 

with important contributions 

from many member states, 

including the United Kingdom). 

Since the depth of transits is 100 parts-per-million the goal photometric precision is 10 ppm in a 

few hours of integration time. This precision will be achieved using a single, frame-transfer, 

back-illuminated CCD detector from Teledyne e2v (located in Chelmsford, Essex) with 1024 × 

1024 pixels. The CCD is mounted in the focal plane of a 32 cm diameter, f/8, on-axis Ritchey-

Chrétien telescope, and will be passively cooled to 233 K, with a thermal stability of 10 mK. 

Figure 1: ESA image of CHEOPS searching for exoplanetary transits by 

performing ultrahigh precision photometry on bright stars already known to 

host planets. 
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Stray light, primarily from the Earth, will be a major source of noise and the telescope must be 

baffled to minimise its impact (BCA). Cleanliness and the contamination requirements lead to a 

need for a cover which is light and dust tight. The detector plus support electronics (SEM) 

together with the telescope, back-end optics, instrument computer and thermal regulation 

hardware are known collectively as the CHEOPS Instrument System (CIS). 

The first series of in-flight tests, 

performed between January and 

February, focused on well-studied 

stars, very stable, with no signs of 

activity. These verified that the 

satellite is as precise and stable as 

needed to meet its ambitious goals. 

During the final two weeks of in-orbit 

commissioning, CHEOPS observed two 

exoplanet-hosting stars as the planets 'transited' in front of their host star and blocked a 

fraction of starlight. One of the targets was HD 93396, a subgiant yellow star located 320 light-

years away, slightly cooler and three times larger than our Sun. The focus of the observations 

was KELT-11b, a puffy gaseous planet about 30% larger in size than Jupiter, in an orbit that is 

much closer to the star than Mercury is to the Sun (refer to figure 3). 

From these data, the CHEOPS has determined very precisely the diameter of the planet to be 

181 600 km – with an uncertainty just under 4300 km. ESA then handed over responsibility for 

operating the mission to the Swiss-led consortium. Fortunately, the commissioning activities 

were not affected much by the ensuing emergency caused by the coronavirus pandemic, which 

resulted in social distancing measures. The ground segment has been working very smoothly 

from early on, which enabled fully automation of most of the operations . 

PLAnetary Transits and Oscillations of stars (PLATO) is a medium-class mission in ESA's Cosmic 

Vision programme. Its objective is to find and study a large number of extrasolar planetary 

systems, with emphasis on the properties of terrestrial planets in the habitable zone around 

solar-like stars. PLATO has also been designed to investigate seismic activity in stars, enabling 

the precise characterisation of the planet host star, including its age.  

Figure 2: Cutaway view of the CHEOPS 

Instrument System; Two star trackers 

mounted perpendicular to the line of sight of 

the telescope. BCA (Baffle & Cover 

Assembly) minimising stray-light, includes a 

protective cover and release mechanism. 

OTA (Optical Telescope Assembly). The BEE 

(Back End Electronics).  
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My connection was that the first proposal of PLATO in 2007 was deemed too complex 

technically to be viable, and I was charged with managing the development of instrument 

concepts to make a scientifically useful mission, compatible with cost and time constraints 

within ESAs programme. Working closely with industry for a year, this was in a competitive 

phase with other mission proposals. I left to work on another mission study before the 

completion, though. PLATO lost the first round of competition, but the detailed work 

continued, so that PLATO eventually won a subsequent competition round, and is now slated 

for launch in 2026. 

The key performance requirement is to make highly accurate photometric measurements. 

Furthermore the selected stars must have the appropriate brightness to be followed up by 

ground based radial velocity measurements. However the bright stars that make this easier will 

exceed the pixel loading capability of CCD detectors. The solution is to look at the same star 

with multiple detectors. Also we need to simultaneously measure 100,000’s of stars, and if they 

are not to overlap on the CCD, then each detector must be very large indeed.  

The eventual payload now consists of 24 'normal' cameras with CCD-based focal planes, 

operating in white light. They will be read out with a cadence of 25 seconds and will monitor 

stars with magnitude greater than 8. Two additional 'fast' cameras with high read-out cadence 

(2.5 s) will be used for stars with magnitudes 4–8. The 'normal' cameras are arranged in four 

groups of six. Each group has the same field-of-view but is offset by a 9.2° angle allowing 

astronomers to survey a total field of about 2250 deg² per pointing, but with different 

sensitivities over the field. 

Figure 3: Transit light curve of exoplanet KELT-11b. 
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The cameras are based on a fully dioptric design with 6 lenses providing a 1100 deg² field-of-

view and a pupil diameter of 120 mm and is equipped with a focal plane array of 4 CCDs each 

with 4510×4510 pixels. 

Over time, terrestrial 

planets lose their 

primary hydrogen 

atmospheres, develop 

secondary 

atmospheres, and may 

develop life. PLATO will 

provide key data on 

terrestrial planets at 

intermediate orbital 

distances, including in 

the habitable zones of 

solar-like stars with 

different ages, allowing 

us to study Earth-like 

planets at different 

epochs. Planets 

discovered around the 

bright PLATO stars will 

be prime targets for 

spectroscopic transit 

follow-up observations of their atmospheres (using, for example JWST and E-ELT). Small planets 

with low mean density are particularly interesting as they are likely to have a primordial 

hydrogen atmosphere. Small planets with high densities are likely to be terrestrial planets with 

secondary atmospheres. The PLATO catalogue will therefore play a key role in identifying small 

planet targets of interest at intermediate orbital distances. 

This is a science domain that was unknown until the mid 1990’s and has been transformed by 

space missions to provide a wealth of new types of planet detections that challenge existing 

theories. These two missions should transform the landscape by 

pushing the catalogue of exoplanets into the range of earth-like 

planets, and provide interesting targets for future facilities to 

characterise their atmospheres and hopefully detect signs of life.  
  

See also Dark Matters - CHEOPS first image 

Figure 4: Transit light curve of exoplanet KELT-11b. 
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MEMBERS IMAGES 

M51_LHaRGB_IP_PS 

M58_LRGB_IP_PS 

M81_LHaRGB-

core_IP_PS 

The best and probably most 

well know three are M81 

(Bodes Gal axy),  M 51 

(Whirlpool Galaxy) and M64 

(Blackeye Galaxy), but Geof 

has also sent some other 

galaxies that he has been 

able to add to his Messier 

collection. 

Geof Lewis 

Geof captured these images 

with his QSI583wsg-5 camera 

fitted with Astronomic filters 

and attached to a C14XLT 

SCT. 
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M61_LRGB_IP_PS 

M64_LRGB_IP_PS 

M98_LRGB_IP_PS 
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MOONWATCHERS - down to the sea (8) 
Graham Sparrow Mare Imbrium 

The Mare Imbrium – the Sea of Showers - dominates the northwest quadrant of the face of the Moon 

that faces the Earth. Though it’s the largest patch of mare material on the Moon Mare Imbrium, 

measuring some 1300 km across, has relatively few large craters. Nevertheless there are many 

interesting features to interest the amateur astronomer.  

Let us start with a visit to the large craters that the mare does possess, the imposing trio of 

Archimedes, Aristillus and Autolycus. The first of these is the largest crater in Mare Imbrium, measuring 

83 km across and with walls rising up to 1600 m above its relatively flat, debris-strewn floor. This floor is 

on the same level as the mare and it seems that the crater was flooded with mare lava (as with Plato 

to the north), obscuring the central peaks that we would expect a crater of this size to have. As there 

are no gaps in Archimedes’ walls it must be that the lava welled up through fractures. 

KEY    

MPt—Mons Piton   MP—Mons Pico   MT—Montes Teneriffe   MR—Montes Recti    

PL –Promontorium Laplace   PH—Promontorium Heraclides   MS—Montes Spitzbergen 
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It was somewhere between Archimedes and Autolycus that the Soviet Union’s probe Lunik 2 crashed 

in 1958, so becoming the first object from Earth to reach our satellite. Autolycus is the smallest of the 

trio, being 39 km across, and is reckoned to be the second oldest after Archimedes. Rays mark 

where ejecta was thrown out over the mare and extend southwards crossing the charmingly named 

Palus Putredinus (Marsh of Decay) towards Hadley Rille, site of the Apollo 15 landing. Materials that 

the astronauts gathered from this area have helped scientists calculate the age of the craters and 

the sequence of events that created them.  

Unlike Archimedes the 55 km diameter 

Aristillus does have a central peak. Rays 

extend outwards from its 3650m walls. This 

indicates that it is a younger crater than 

Archimedes, formed by a body that 

impacted after the Imbrium lavas had 

cooled and solidified.  

To the east of Aristillus you will see Montes 

Spitzbergen (the Spitzbergen Mountains). 

These rise 1400m above the plain and are 

best seen when the Moon is at First Quarter 

when dramatic shadows stretch westwards 

or six days after Full when the shadows will 

extend to the east. If our eyes stray 

northwards from these mountains we 

encounter other peaks. First there is Mons 

Piton which pokes through the Imbrium lava 

to the east of the crater Kirch. This peak rises 

two and a quarter kilometres above the 

mare and has a base some 25 km in 

diameter. It is said to be an area for T.L.P.

(transient lunar phenomenon) so may well 

be worth watching.  

Further to the north-west we find Mons Pico 

and the Montes Teneriffe. Mount Pico rises 

2400 m and has a base 25 by 15 km. The 

Tenerife Mountains are some 110 km in 

length and at the highest are a similar 

height to Pico.  ‘Why Teneriffe Mountains?’ 

you may ask. Apparently they were named 

after the terrestrial mountains where Piazzi 

Smyth first made telescopic observations 

high above sea level. Finally we come to 

Montes Recti (Straight Range).  

Right: Montes Apenninus, Archimedes, Autolycus 

and Aristillus. 

Right: The crater Plato and part of Mare Imbrium, 

showing Mons Pico, Mons Piton and craters Piazzi 

Smyth and Kirch. 
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This distinctive 90 km long formation is lower than the other mountains in this area, its highest points 

being 1800 m. It is thought to be certain that these isolated peaks and ranges are indications of an 

inner ring of the Imbrium basin that has been all but buried under the upwelling lava. 

Next stop after Montes Recti is the 

fabulous Sinus Iridum, the Bay of 

Rainbows. This feature sometimes 

appears in books and maps as ‘Sinus 

Iridium’, an error indeed that I was guilty 

of in my early days of observing the 

Moon. This huge half crater has an area 

of 237 000 square kilometres and is 

thought to have formed before the 

Imbrium basin was flooded with lava 

and that its wall to the south and south-

east lies buried beneath the deluge of 

magma. Its north and north-eastern wall 

is marked by the Montes Jura and the 

38km crater Bianchini and it is the Jura 

mountains that give us the ‘jewelled handle’ effect, when the Sun’s rays catch the mountain range 

but the floor of Sinus Iridum remains in shadow. At these times the Montes Jura arch out from the 

terminator resembling the handle of a cup or, as I sometimes think, like a crooked index finger.  

 At either extremity of Iridum’s remaining wall are two promontories, Promontorium Laplace and 

Promontorium Heraclides. The latter might be worth your attention because observers have said that 

when the Moon is ten-and-a-half days old the promontory resembles a woman’s head. Sometimes 

she appears as a young maiden, at 

others as an old woman with a large 

chin! These variations may depend on 

the phase of the moon and libration 

when the observation is made. I have 

looked but can’t say that I have seen 

her, but then I have never had that 

much luck with the fair sex! (Apart from 

my good lady wife that is. I feel I must 

make that plain, most especially as she 

always proof reads these articles!) If you 

should do better than me and see the 

elusive Promontorium Heraclides lady, 

then try a second challenge and see if 

you can spot the buttress of the Jura 

Mountains, just south of Bianchini, that is 

said to resemble a human face. 

Numerous small craters are dotted 

across Mare Imbrium, most of them 

under 25km in diameter. Exceptions are 

Timocharis, which is a complex crater Right: Montes Apenninus, Eratosthenes, Archimedes, Aotulcycus 

and Aristillus. Oil painting based on observational sketches. 

Above: Sinus Iridum on the terminator. 
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with terraced walls that lies to the west of Archimedes and its adjoining Montes Archimedes. The 

34km Timocharis has a sharp, well-defined rim and is well worth attention. Directly west lies Lambert, 

which is only slightly smaller than Timocharis and also exhibits terraced walls. South of Lambert, look 

for the ghost crater Lambert R, the faint outline of its walls are all that remain after its being engulfed 

by lava. The smaller craters are too numerous to mention in this brief article, but it’s worth equipping 

yourself with a good map and trying to identify them – there’s even one called McDonald, but don’t 

expect to see the famous golden arches logo, so far there are no fast food outlets on the Moon! The 

area also abounds in wrinkle ridges, best seen when the Sun is low in the Moon’s sky. See how many 

you can identify and trace. 

The southern limits of Mare Imbrium are marked by the 600km long range of Montes Apenninus, with 

its tallest peaks reaching 5km in height, and the 400km long Montes Carpatus, with peaks between 1 

and 2 km in height. Between these two mountain ranges is one of my favourite craters, the 58km 

diameter Eratosthenes. Named after the Greek mathematician, geographer and astronomer who 

was first to work out the circumference of the Earth, this crater has terraced walls that are some 3570 

metres high and central peaks. 

This has necessarily been an all too brief tour of the Sea of Showers. There’s a lot there to interest the 

observer and far more than can be properly studied in one night. I hope you will find this brief 

description useful and that it will encourage you to turn your scope towards Lady Luna to see what 

else you can discover. 

Above: Eratosthenes close to the terminator. 

Clear skies!     Spadge  
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“Life, Jim, but not as we know it”. In Star Trek the wise first officer of the Enterprise, Mr Spock, already 

seems to understand the limitations of what is know as the Goldilocks zone. The metaphor for 

explaining how humans might search for life elsewhere is widely used. We at NAS use it ourselves 

frequently, especially when speaking to groups of youngsters, and we are in very good company 

with space agencies such as NASA and ESA regularly invoking the concept. But what is the 

Goldilocks zone? The online definitions dictionary Definitions.net sums the matter up pretty well – “The 

zone around a star where a planet could experience temperatures like those on Earth, allowing for 

the possible existence of liquid water and of life.” 

Note that the definition used here is wider than the idea of looking for extrasolar systems like our own, 

possessing a similar main sequence star to ours. A red dwarf star can have a Goldilocks zone, which 

explains some of the excitement caused by the discovery of at least one planet orbiting our nearest 

star neighbour, Proxima Centauri. With a red dwarf star system, because of the lower surface 

temperature of the star, the zone would be much closer in to the sun. With red dwarves, this could 

cause other difficulties for the possibility of life, because this category of star is known to flare with 

excessive radiation on a regular basis. 

The Goldilocks metaphor has let to other slogans such as NASA’s “follow the water”. The trouble is 

that it is all a bit too cosy. There are the associated ideas, such as pleasant temperatures, protective 

atmosphere, sufficient levels of life supporting breathable gases and copious energy supplied by a 

visible sun. It is interesting and contradictory that the “habitable zone” concept emerged in the 

1970s, at just about the same time that intensive research was beginning on the terrestrial under sea 

phenomenon known as hydrothermal vents and which later resulted in the discovery of living 

organisms living in high temperatures near hydrothermal smokers, and so deep that sunlight could 

not penetrate. 

The fact that extremophile organisms can not only 

exist but thrive in such hostile environments begs 

the whole question about the usefulness of the 

Goldilocks metaphor when looking at the 

possibilities of life existing elsewhere. Just as in Star 

Trek, science fiction writers seem to be especially 

well adapted to the subject. In Arthur C Clarke’s 

novel 2010: Odyssey Two, published in 1982, with a 

feature film following in 1984, a Chinese manned 

spacecraft Tsien lands on the Jupiter moon 

Europa, seeking to forestall the arrival of a joint 

Soviet / U.S. mission in the Russian spacecraft 

Leonov. Soon after its landing, the Tsien is 

attacked and destroyed by an indigenous 

lifeform, emerging from Europa’s sub-surface 

ocean. 

It is now widely believed that Europa has a water ocean under its frozen surface. This solid ice 

surface may be 10-30 Kms deep, with the ocean layer beneath being up to 100 Km deep. The NASA 

imaging team which operated the Galileo spacecraft around Europa from the end of 1995 have 

argued that the surface crust is much thinner, which would probably mean that the ocean layer is 

much deeper, but most space geologists support the thick surface layer model. Whichever is the 

correct interpretation, the Galileo mission investigators also detected a weak magnetic field. The 

presence of this phenomenon requires a highly conductive material layer below the moon’s surface. 

This is best explained by the presence of an ocean with a high salt content. 

Roger Preece  

Astrobiology - Beyond Goldilocks 

Hydrothermal vents - despite the extreme environment, 

these are a strong candidate ingredient for the 

beginnings of life. 

NASA’s slogan for looking for extra-terrestrial life “follow the water”,  

the trouble is that it is all a bit too cosy.  
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It would be a difficult enough task to keep 

the conventional concept of a habitable 

zone in the solar system if Europa was the 

only example of its kind. For the Europa 

ocean to exist it has to be warm enough 

not to freeze, and bear in mind that the 

surface temperature on the moon is in the 

range of 50-150 degrees above absolute 

zero. Apart from a thick insulating crust, 

processes such as gravitational frictional 

heating driven by a close orbit around 

Jupiter can explain the existence of a 

warm ocean. There must also be significant 

pressure effects under the surface because 

observations from the Hubble Space 

telescope have included the venting of 

material into space from the Europa 

surface. If this rings a bell with any of our 

dedicated readers it is because similar 

processes have been observed on a much 

more spectacular scale by the NASA 

spacecraft Cassini while making close 

passes to the Saturn moon Enceladus.  

 

The Cassini-Huyghens spacecraft mission entered orbit around Saturn on July 1 2004. This hugely 

successful mission, which included the soft landing of the ESA Huyghens lander on the surface of 

Saturn’s largest moon Titan, multiple passes of Saturn’s other moons and extensive investigation of 

the planet’s rings and their structure, was completed in September 2015 when the spacecraft was 

instructed to dive into the atmosphere of Saturn where it was completely burned up and destroyed. 

One of the main reasons for this rather drastic end to the mission was that the mission team did not 

want Cassini to remain in orbit with the possible risk 

of contamination as a consequence of one of the 

highlights of the entire mission – the fact that the 

spacecraft had several times flown through material 

vented into space from Enceladus. 

Once the venting had been first spotted, Dr Carolyn 

Porco, head of the Cassini imaging team, 

successfully arranged for the re-direction of a 

number of Cassini’s orbits so that a closer study 

could be made of the material being ejected from 

Enceladus. We now know that, like Europa, 

Enceladus most likely possesses a sub-surface 

ocean. From the initial observations it was thought 

that this ocean was concentrated near the south 

polar region of the moon, but later observations and 

further analysis indicate that the ocean, up to 10 

Kms deep, is global. The mechanism for venting is 

thought to be some version of cryo-vulcanism (a low 

temperature volcanic process) which, like the case 

of Europa, may be caused by gravitational friction 

heating as a consequence of Enceladus’s orbit 

around a massive planet, Saturn, and its interaction 

with other moons. 

The vents ,observed during the Cassini  mission, 

were found to be emitting water and amines - 

exciting times. 

During the Galileo mission it was discovered that Europa has a 

weak magnetic field; giving evidence at the potential that a 

water ocean with a high salt content under its deep frozen 

surface.  
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Perhaps the most significant finding from Enceladus is that the vapour material ejected into space 

includes the organic chemistry structures known as amines. These compounds are often molecular 

precursors of amino acids which would exist in the sub-surface ocean. In many instances amino 

acids are the essential building blocks for biological substances. Ironically, this level of understanding 

of the contents of venting and out-gassing from a solar system moon is much further advanced in 

the case of a moon of Saturn than it is for the much closer to Earth case of Jupiter’s moon Europa. 

Not surprisingly this has resulted in further space missions being announced to Jupiter and its most 

prominent moons. First out of the blocks will be JUICE (Jupiter Icy Moons Explorer), scheduled for 

launch by ESA in 2022. The NASA Europa Clipper mission is likely to be next, with a launch date 

scheduled for 2024.  

The search for life elsewhere calls into question our fundamental understanding of how the universe 

works. Are life processes common in the universe or rare? With the Goldilocks zone concept, 

investigators put together a powerful way of thinking about this problem, and how to resolve it. There 

is a list of necessary conditions that have to be satisfied so that biological processes can function, 

and one of these has been the necessity for a sufficient source of heat energy so that life activity 

can begin and be sustained. It was initially thought that such an energy source would need to come 

from a sun. We now know that this is not the case, not only because of the heating effects of gravity 

tidal effects between planets and moons but also because of the core heat sources inside our own 

planet which can result in deep sea smokers providing the heat energy for the biological colonies 

that thrive around them. 

The fact that the energy needs to be present in sufficient amount is illustrated by Saturn’s largest 

moon, Titan. In many ways Titan satisfies a number of the conditions for life. The moon has a thick 

atmosphere. There are liquid solvents on the surface. The surface pressure is 1.45 atmospheres, not 

overwhelmingly greater than that of Earth. The spoiler is the surface temperature which despite the 

thickness of the atmosphere is only 93.7 degrees K (-179.5 C), far too cold for biological activity, and 

is well outside the limiting factors of the Goldilocks zone. To that extent, Titan fails the Goldilocks test, 

as might be expected. The fact that the sub-surface oceans of Europa and Enceladus could be 

considered as possible havens of life simply shows that the original habitable zone test was too 

limited, a consequence of lack of information, rather than just lack of imagination. 

All of this leads to the conclusion that the 

Goldilocks zone, as presently understood, is useful 

but not sufficient. One of its continuing uses may 

be due to the fact that we have not included 

geological time spans. For example, Mars may be 

considered to be currently outside the zone, but 

there is considerable evidence that in the past the 

planet was warmer and much wetter. If life had 

started on the red planet then, it may not have 

survived but may have left traces of itself, perhaps 

buried or frozen. The recent examination of data 

from the New Horizons mission to Pluto in 2015 has 

raised the possibility of a sub-surface ocean under 

the region known as Sputnik Planitia. The 

mechanism for this ocean not having long frozen is 

different to the cases of Europa and Enceladus, 

involving an insulating layer of gas hydrates. If this 

turns out to be the case, the New Horizons team 

postulate that such sub-surface oceans may be 

commonly found under the surface of many dwarf 

planets. We are certainly a long way from the idea 

of “not too hot, not too cold”. 

 

Sputnik Planitia - another piece of the puzzle; goldilocks 

zones are not a infinite thing. Looking to the past, to help 

understand the future. 
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Below are two images, the first by Chris Greenfield. His first ever Lyrid photo! Taken on a light-

pollution escape mission earlier this year. Was on location (at around 2 am at Dunwich) from 

approx 23:00hrs until 03:00hrs, 20 second exposure, f2.8 with ISO 3200. 

DARK MATTER - First Images 

CHEOPS acquired this intentionally first blurry 

image of its initial target star, following the 

successful telescope cover opening on 29 

January 2020. It is a product of the specially 

designed optics, which are deliberately 

defocused to maximise the precision of the 

me asu re me nts  and enabl e  i t s 

unprecedented study of exoplanets, or 

planets in other solar systems. It marks a key 

milestone in the extensive testing phase of 

CHEOPS, before it embarks on its mission to 

study planets around nearby stars. 

The image features a stellar field centred on 

HD 70843, a yellow-white star located 

around 150 light years away. The team 

responsible for in-orbit commissioning of the 

satellite selected this star as the telescope's 

first target because of its brightness and its 

location in the sky, which made it ideal for 

testing purposes. 

The Perfect Blur - CHEOPS first snaps 

Right: CHEOPS image of its first target star. Credit: 

ESA/Airbus/Mission Consortium. 
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TECHNICALITIES - by Len Adam 

The Star Adventurer mount is a 

popular choice for portable 

astrophotography. There are a 

number of ways that the mount 

can be used. Figure 1 shows it in 

use with my Canon 40D and 

Redcat at my observatory site in 

Spain, which sits precisely on a 

500m contour line. 

 

In this instance I have set it up with the counterweight shaft and counterweight, as the Redcat is 

quite a heavy telescope/lens for a small mount. The mount can be driven at sidereal, lunar and 

other rates by adjusting the dial that you can see on the side of the white mount. The Star 

Adventurer can be powered by 4 AA batteries, which fit into the mount at the top where you can 

see a black cover in Figure 1. I don’t like using AA batteries in the mount, as it is too easy to forget to 

take them out when you store the mount and could end up with a corroded unusable battery 

enclosure. Alternatively there is a 5V power input 

on the other side of the mount via a mini USB 

socket. I will come back to that shortly. The other 

power requirement is for the camera itself. Of 

course you can simply put a standard battery into 

the camera and use it normally. (The camera is a 

Canon 40D.) It is possible to buy a dummy battery 

that will normally require a special power supply to 

deliver the correct voltage as shown in Figure 2. 

The dummy battery simply plugs into the camera in 

place of the normal battery. Dummy batteries are 

readily available for the popular DSLRs. This one has 

a plug that will fit into the 9-volt output of my 

rechargeable battery that I will describe.  

 

****WARNING**** You should check that the voltage 

output of the rechargeable battery/dummy battery (DC 

Coupler) you buy does not exceed the permitted input 

voltage range of your camera.  

It is possible to find a rechargeable battery that has both 

9V and 5V outputs that allows power to be fed to the Star 

Adventurer power input and to a dummy battery that fits 

into a DSLR camera. The battery I use is shown in Figure 3. 

In reality it also has a 12V output, which is also a 12V input 

socket for charging. I don’t need to use this as an output. 

(Some similar batteries have a switch to change between 

9V and 12V outputs that I don’t like in case of accidentally 

feeding 12V into my camera!) I use this battery to drive 

both the camera and the mount. I made this note in my 

blog when originally testing the life of the battery:  

Figure 1: Sky Adventurer Mount with 

Equatorial-Head in Counterweight 

Mode. 

How to power a Skywatcher Star 

Adventurer Mount and a DSLR 

Camera using an external 

rechargeable battery. 

Figure 2: Dummy Battery with plug for 9V Socket 

Figure 3: Rechargeable Battery with 9V and 5V 

outputs 
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“ I switched the mount on yesterday morning at 6 a.m. with a fully charged battery. I set the camera 

to point east. It was still running at midnight having rotated 270 degrees and the camera was now 

pointing north. So the drive motor will certainly run for 18 hours which means the lightweight battery 

will last a full night of imaging without any problem. It can then be recharged for the next night's 

work. I left the mount on overnight and just checked it at 7 a.m. - still going - so it has now lasted 25 

hours. I will leave it running and report back. I have certainly solved the problem of powering the 

mount with minimum weight implications. I finally switched it off at 12 o clock after it had run for 30 

hours driving the mount.”  

Obviously that was only using power for the drive and not the camera but the charge on the battery 

is sufficient to last for a very long imaging session powering the camera and mount. 

 

I attached the battery to the 

hot shoe mounting point on 

the 40D with a Cold Shoe and 

a SmallRig Cheese Mounting 

Plate. (both readily available 

online) and the ever useful 

Velcro.  

 

A cold shoe has no electrical 

connections so is just used to 

mount devices on the hot shoe 

mounting point. This is shown in 

Figure 4. 

 

The 5v power input socket for 

the Star Adventurer is shown in 

Figure 5. 

 

The mount can be set up in a 

simpler configuration using just 

a ball head. This is shown in 

Figure 6 attached to a (red) 

Star Adventurer mount also 

showing the external battery 

connection to the dummy 

battery for the camera. 

Figure 4 (left): Mounting the rechargeable battery 

Figure 5 (right): The 5V USB Input Socket that is fed from the USB port on the External Battery. 

Figure 6: The Canon 40D, mounted on a ball head  connected to 

the External Battery. 
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Over the winter period we have not done much with the Radio Astronomy Dish owing to 

waterlogged and boggy access together with storms which managed to move the dish. We can 

inform you that the winds were roughly from the south as the dish was moved to point in a northerly 

direction. Another observation was that the dish slipped on the clamps so we had to reposition it in 

order to recover the motor travel distance. 

We had manufactured a hydrogen line horn antenna, based on a PICTOR radio telescope design 

but were waiting for a NanoVNA (vector network analyser) to arrive from China. This cheap (£40) 

device provides access to a host of capabilities to test and optimise radio devices. It is also simple to 

use (a basic requirement for some of us!). 

Our initial tests were on the Cantenna (a 6” diameter coffee can with a monopole receiver in the 

side 1/8 wavelength from the base) for which we obtained no signal. This confirmed previous 

observations that there was something amiss with the Cantenna design. Fortunately, we had a 

metal paint tin lid with a monopole in the centre with us, and when this was measured we obtained 

a lovely signal. Trimming the length of the tin lid monopole had the desired effect of moving the 

resonance frequency and after a few experiments we found that a monopole length of 4.25 cm 

was perfect (centre at 1425 MHz with strong peak shape). 

Andrew Sutkowski 

PULSAR ∞ RADIO ASTRONOMY - Signals 

Figure 1 (above): S11 plots from NanoVNA showing 

resonance profile with a 7 cm monopole (left) and 4.25 

cm monopole (right) mounted in the centre of a metal 

paint tin lid.  

Figure 2 (below): Horn antenna interior (left) and 

exterior (right) - showing monopole detector. 
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Having demonstrated that the NanoVNA is working as it should and that the monopole receivers are 

behaving as expected it was time to move on to the horn. Frank explained the reason the 

Cantenna did not work was probably owing to the diameter being too small ( i.e < 21 cm or 8.27”). 

We took the risk and drilled a hole in the side of the horn to accept the monopole, but at ¼ 

wavelength from base. For the initial tests we removed the shroud from the horn so that we were 

observing the effect of the monopole in the horn itself. 

With the NanoVNA calibrated and connected to the horn we experimented with the size of 

monopole (copper wire) by simply cutting bits off until we went through the maximum signal 

amplitude. We then replaced the copper wire with a new one of the approximate size and then 

adjusted it, mm by mm, until we reached the sweet spot (Figure 3).  

Figure 3: NanoVNA response for horn (inner tube only) with monopole at optimum length. 

Since it is probably impossible to read the values from the image in Figure 2, the frequency where 

we have maximum signal (upper right plot) is 1.41 GHz (hydrogen line is 1.4214 GHz), return loss -32.5 

dB and the VWSR is 1.049 (anything less that 1.5 is fantastic). We then placed the shroud on the horn 

and placed it at the distance from the base as per the PICTOR telescope. The response was a 

broadening of the signal with concomitant reduction in amplitude. The problem with the shroud at 

the top of the horn is this complicates attaching the horn to the dish, so we pushed the shroud down 

the horn until just above the monopole connection. Remeasuring the response we obtained a 

maximum frequency at 1.425 GHz, return loss -26.8 dB and VWSR of 1.096 (Figure 4). I was advised by 

a very excited Frank, to leave it alone, leave it alone! We glued the shroud in place, as we had no 

idea what effect a bolt through the horn would have on our signal response. 

The final test we did on the completed horn was a transmission test with the NanoVNA. The results 

from this are shown in Figure 5. I have no idea what the plot tells you but it looks funky! 
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Figure 4: NanoVNA response for optimised horn with shroud just above SMA monopole connector. 

Figure 5: NanoVNA transmission test for the completed horn antenna. 

Having optimised our H-line horn antenna the next job was to fit it to the dish. As explained 

previously this was relatively simple with the shroud near the base. The horn slipped inside the ring 

made to hold the Cantenna’s and held the horn in place. We added some bracing bars from the 

arms to the shroud in order to prevent the wind shifting the orientation of the horn. 
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Figure 6: Image of H-line horn antenna 

and shroud mounted on dish. 

We had fun trying to solder SMA 

connectors onto the cables in a cold 

breeze but managed it. We then 

decided to try experimenting with 

the amplifiers again. We took the 

amplifiers out of the masthead box 

and experimented inside the shed. In 

order to optimise the position of the 

H-line horn on the dish we broadcast 

a signal to it at ~1420 MHz. Whilst 

experimenting with the amplifiers 

there was still a signal being 

broadcast, which turned out to be 

very important. Figure 7 shows two 

plots from the testing performed. Both images are with the twin 30dB amplifier box inserted between 

the cable from the horn to the SDR Play detector. The image on the left (Figure 7) is with the power 

to the amplifiers off (i.e. baseline signal). The image on the right is with the power to the amplifiers on 

and with the power coming from a 12 V battery (i.e. noise free power supply).  

Figure 7: Screen capture images of signals 

observed by SDR Play through twin 30dB 

amplifiers with power off (left) and power 

on (right). 

The interesting difference between 

the two plots is the effect on the 

signal peak. We observe a large 

increase in baseline (noise) when the 

power to the amplifiers is turned on. 

However, the noise increases 

significantly more than the signal. The 

peak at ~1421.6 MHz is smaller in the 

right hand image. The implies that 

the noise is being picked up from the 

cabling from the dish to the shed. 

The consequence being that we 

actually need to place the first 

amplifiers as close to the monopole 

as possible. I was about to visit site to 

experiment with this scenario when 

the ‘Coronavi rus lock -down’ 

occurred. We all hope that this story 

will be continued at some point in 

the future. 

In the meantime, stay safe.  
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Andrew Sutkowski 

Once upon a time, when life was very different to now; a group of enthusiastic observers 

descended upon the Seething Observatory within minutes of each other. With only their warm 

clothing as protection, they set up in close proximity to one another to share an astral experience. 

Little did we realise this activity would soon be banned across our own astral sphere. Andrew 

reminds us of Mercury transiting. 

On Monday 11th November (2019) a 

group of us, with nothing better to do, 

congregated at the Observatory for the 

last chance to see a Mercury transit for 30 

years. The amazing thing was that the 

weather opened up for us in the 

afternoon. The initial phases of mercury 

passing in front of the sun were obscured 

by cloud with some gaps, but later on we 

were rewarded with a clear and 

unobstructed viewing. 

There were a number of scopes out, both the clubs solar scopes and others with solar filters on their 

scopes. This provided an interesting array of views with different magnifications and perspectives. 

Chris Greenfield was first to observe the transit through a break in the cloud using his Takahashi with 

white light solar filter. The solar scopes were more difficult to align since you need a large enough 

gap in the clouds to fist find the sun in the preview finder before actually getting the scope lined up 

through the eyepiece.  

Jason, showing his experience, managed to image the transit using his mobile phone through the 

eyepiece of one of the clubs solar scopes. The two images below are Jason’s, one black and white 

and another coloured red. Your task as readers is to ‘spot the dot’. 

Personally, I have to admit that I was more captivated by the solar flares and prominences around 

the periphery of the sun than the slow progress of the tiny dot across the face of the sun. The 

prominences changed size and shape whilst you were observing them, demonstrating how dynamic 

the environment really is. 

FINAL FRONTIER - Mercury Transit 
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Public open evenings & members talks: It is highly unlikely that the monthly Friday /Saturday 

public evening events or the Friday evening Members talks will follow the usual club calendar. It will 

be best to assume than social distancing rules will still be in place this autumn. It is hard to imagine 

how the clubhouse could be used safely in these circumstances, and this applies to a whole range 

of activities, from the use of toilets, the provision of refreshments and even entering or leaving the 

building. With regard to the public open evenings, the concerns of our visitors themselves need to be 

a first consideration for us. It will be totally understandable if a significant number of our regular visi-

tors will not be willing to visit us until the Covid 19 threat is largely diminished or there are safeguards 

in place such as an effective vaccine. 

Members only Friday nights: If gradual relaxation of the current rules and recommendations con-

tinues, we may reach a point when Friday evening meetings may be allowed. Apart from govern-

ment rules still in place, any such meeting will have to conform to any particular regulations that our 

NAS committee may require. For example, there is likely to be a ban on any provision of refresh-

ments, as the difficulties of using the kitchen safely may preclude this. 

Informal observing evenings: This is likely to be the area of earliest progress. The layout of our 

pads and domes certainly encourages social distancing and if we have in place suitable arrange-

ments about any use of the clubhouse, we should be able to go ahead as the evenings draw in. We 

could also enlarge a regular Friday evening members meeting in this way and extend similar ar-

rangements to an occasional Saturday evening. We know that not all of our members find Friday 

evenings particularly convenient. 

Group visits: Group visits bookings have been discontinued until at least the end of this calendar 

year, 2020. This is not just due to ourselves but also very much depends on the views of the organisa-

tions whose groups normally visit us as to how they deal with the longer term problems thrown up by 

the virus, especially if they are arranging an external visit.  

NAS presentations links: s just mentioned, a lot of astronomical stuff is out there on-line. We are 

working on some of our own options for members, including on-line talks and presentations. Early 

days yet but we have already made a start with secretary Debbie Forrester’s video on the James 

Webb space telescope and my own slide presentation about infrared astronomy Seeing Red. An 

updated version of The Ice Giants public open presentation has also just been uploaded to the 

YouTube channel being used for Seeing Red. Find all the links on the NAS web site Forum at 

www.norwichastro.org.uk/forum/index.php under General Discussions> NAS Presentation Links.  

Cygnus hard copies: For the moment we are only issuing the electronic version. It is likely that we 

will have the paper edition printed as restrictions are lifted. 

  

Gary Wortley - cygnuseditor@norwichastro.org.uk    

DEADLINE FOR INCLUSION IN THE NEXT ISSUE OF CYGNUS  

10th August 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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Due to Covid-19 lockdown the  

 

 

site is currently closed and thus  

we are not in a position to easily  

 

process new memberships. 

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 and the Muse 
This engraving shows a crowned Ptolemy being guided by Urania 

(the muse of Astronomy). Ptolemy was one of many ruling class 

Ptolemy’s, claiming to have derived his geometrical models from 

selected astronomical observations by his predecessors over 800+ 

years. His ‘books’ contained mathematical, astronomical models 

in convenient tables that could be used to compute the position 

of the planets (past or future).  

The only surviving document, Almagest, also contains a star 

catalogue. However, his Planetary Hypotheses went further still, 

as he presented a physical realisation of the universe as a set of 

nested spheres, in which the epicycles of his planetary model 

could be used to compute the dimensions of the universe. He 

estimated the Sun was at an average distance of 1,210 Earth 

radii, while the radius of the sphere of the fixed stars was 20,000 

times the radius of the Earth. He died in Alexandria around 

AD 168. 
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