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I have several interests; nature, astronomy, the written word, art and music. I thought as my final 

editorial for Cygnus, that I’d bring these things together. There are so many patterns in nature, 

Fibonacci introduced to a spectacular insight with his mathematical approach, and that is just one 

example of data that surrounds us from the swirl of the growth of leaves of a plant, to swirling, turmoil 

as suns are ‘born’. Maths is everywhere, we can’t escape it. As a musician I also appreciate the sine-

waves that surround us and give us the pleasure of a blackbird’s song and the latest release by our 

favourite artists. But this is where I have a spot of bother. Sound cannot exist in a vacuum, and so 

cannot exist in space as we experience it in everyday life. Thankfully maths comes to rescue, 

transforming light and radio waves into an audible form. Radioastronomy relies on this.  

In music harmony is important; within the turmoil of the Universe there are also many examples of 

harmony. For example, planets that orbit their star with simple ratios, regularly attracting each other 

with their gravity. When one planet takes two days orbiting it’s star and a neighbouring planet takes 

three, this creates a regular, repeating pattern; a rythmn. Obviously we are aware of this in the Solar 

System, but CHEOPS space telescope saw this relationship between five of six planets orbiting the 

star TOI-178, located over 200 light years away from Earth. 

I’m a regular user of a website called Soundcloud, and was pleasantly 

surprised recently when a suggestion for music I might like was by an 

artist called NASA. Yes, NASA has their own profile (as does the 

European Space Agency). The latest releases by NASA  include; the 

‘First Audio Recording of Sounds on Mars’, and ‘ 

Sounds of Perseverance Mars Rover Driving’. What’s particularly 

interesting for me is level of background sound; which is almost non-

existent.  Although some may wonder why it’s interesting to hear the 

whirs and clicks of a robot on another world, for me it is a revelation that 

sound of this quality can be sent so far, and gives me hope that we can 

set up remote Radioastronomy observatories in places with so little background interference from 

things such as microwave ovens - maybe this way it gives us a better chance to detect life 

elsewhere, this gives me hope that we are not the only ones enjoying the beauty around us..  

     EDITORIAL - The symphony of  the Universe   

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: Milky Way 

Core from Kessingland Beach, 

bu Jason Durrant. 

Gary Wortley 

Stay Safe, GW 
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CHAIRMAN’S NOTES 

It is not very usual for the NAS chairman to be wondering about what to write about in one of these 

Cygnus pieces, but as the media are regularly saying ‘these are not normal times’. Our observatory 

has been closed for months. On clear sky nights, and there have been a few, our pads are empty, 

and our domes and runoffs unoccupied. The only thing thriving at Seething is the wildlife, though that 

in itself is no bad thing. Although the observatory site is closed we have ensured that it is visited 

regularly by key holders to keep an eye on our buildings and the security of the observatory. I made 

a visit myself on a January morning, just after a snow fall. There were animal tracks everywhere of 

various sizes. One can only imagine the dramas taking place during the hours of darkness.  

Like a good portion of the UK population NAS has taken to Zoom, mainly for the purpose of 

continuing to provide our members with astronomical talks. We have kept to the Friday night format 

that we have used for years. In itself this gives a good feeling of continuity. An online video 

conferencing system like Zoom is well suited to the kind of presentations we do, with the presenter 

usually screen sharing with a PowerPoint or Keynote slide show, or even on two occasions with the 

Stellarium planetarium application. Before a presentation starts we have a period of audio and 

video general activity, just like meeting up at the clubhouse. One big difference is that the 

participants have to provide their own refreshments. From what the meeting host can observe on 

the Zoom video wall, a few of these liquid refreshments appear somewhat stronger than what would 

normally be consumed at Seething. 

A number of Astro societies have been running talks on YouTube channels, although some of these 

seem to lack the interactive nature of our Zoom sessions, as they are often a replay of a video that 

has been made in advance. There are also an excellent number of space and astronomy 

presentations on YouTube run by various professional bodies. We have used YouTube ourselves to 

make available recordings of some of our Friday night sessions. You might be interested to learn that 

the runaway leader in terms of number of subsequent views of talks is our astrophotography fellow 

member Shaun Reynolds - well done, Shaun. Thinking to the future we should consider that when we 

resume live members talks we should also include an online option. A number of our members are 

not able to attend Friday night sessions at Seething, because of work or family commitments. Tests 

have been run satisfactorily of a Zoom presentation from the clubhouse, using the Society’s satellite 

broadband link. 

As we have said in one of our members newsletters, NAS has been coping financially despite the 

only source of our own income being our members’ subscriptions. We would like to very much thank 

our membership for their continuing support during this difficult period. Membership numbers have 

held up remarkably well despite the lack of opportunities for visiting the observatory. Our financial 

position has been further secured thanks to the efforts of our treasurer David Provan in obtaining 

business support grant funding from South Norfolk council. As a consequence of this extra income, 

we have decided to use some of the money to fund much needed improvements at the 

observatory. We have set up a group of volunteer members to best consider how to proceed. The 

outcome will be publicised on the NAS forum, but the governing principle will be, as always, to meet 

the two requirements of our NAS constitution. That is, firstly to provide our membership with 

opportunities for observing, and secondly, in the splendid words from the 1950s, ‘to educate the 

public in matters of astronomy and space. Outreach, to a modern audience.’ 

 

Roger Preece 
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Please follow future Covid-19 updating on the NAS web site. We will also send out a monthly update 

on what the present Observatory situation is as part of the members’ newsletter. It goes without 

saying that our approach will be cautious. Even when Seething is again open for public open 

evenings and group visits, there is going to have to be a lot of creative thinking about the ways in 

which we interact with our visitors. Just as one example, what about visitors sharing eyepieces at 

pads or in the domes so that they can look at night sky objects? Will they be happy to do that? 

Would cleaning the eyepieces in between each observing work? We have the means for projecting 

images using video cameras. This has usually been regarded by many of us as a second best option 

to ‘proper’ observing, but might it become the norm. It will be wise to see how other astronomical 

societies deal with this matter. Let’s cheer up by remembering that coming up with ingenious 

solutions for problems such as these is hardly up there with landing and driving robot rovers on Mars. 

Clear, dark skies 
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Andrew Sutkowski 

PULSAR ∞ RADIO ASTRONOMY 

Colleagues, as with everything in our lives, the Covid-19 pandemic has limited the progress we have 

been able to make with respect to Radio Astronomy. Despite this we have done some work. 

We recognised that having the processor on the dish, which automatically boots up when powered, 

we could drive the dish remotely if we had internet. So we have been working to install internet 

down to the radio shack. The first part was to fix the existing internet connection to the Genesis 

dome. We discovered what the was a fault in the cable from the modem to a junction box in the 

clubhouse loft. Replacing this cable restored the internet to the Genesis dome. 

All we had to do is then run an internet cable from the Genesis dome to the radio shack! 

We considered various options. We could use radio antenna to send and receive signals between 

the dome and radio shack wirelessly. We decided that running a cable would be better. We did 

investigate the option of using existing underground pipes for the mains cables. However, the run to 

the shed is something like 90 m and cable rods of this length are expensive. It was actually cheaper 

to simply run a new cable from the Genesis to the radio shack, so this is what we have done. 

We started by digging a shallow trench from 

the Genesis to radio shack. Derek Grieve 

and I took turns in digging this, largely in the 

period between lockdowns. We wanted to 

complete this work to have the ground 

replaced and give it time to recover before 

people would want to access the rear end 

pads for observing. So during lockdown I 

have spent a couple of days getting my 

exercise by completing the trench and 

laying a plastic mains water pipe through 

which the internet cable would run. 

There were a number of challenges in 

sorting out the water pipe and running the 

cable through it. The first was 

straightening out the 25 m pipe lengths 

which were supplied coiled up. I ended up 

using ladder segments laid out on top of the pipe to hold it down. The next challenge was how 

to run a nylon rope through the pipe. After a few failed attempts I ended up using some 

galvanised fence wire which I pushed through each 25 m length of pipe and then attached the 

nylon rope to this. I joined each length together before starting on the next. 

Having positioned the pipe along the entire length of the run I decided to install the internet 

cable before putting the pipe in the trench. I am very glad I did this as it turned out that the 

internet cable would not pass around bends in the water pipe. I guess if I had lubricated it the 

Lockdown progress 
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problem might have been resolved. What I 

actually did was separate the last 2 pipes 

and pull the cable through these 

individually first. The last 50 m was OK 

drawing the cable through the pipe with the 

rope. I then had to reassemble the pipe.  

I installed the pipe with cable in the radio 

shack first, then ran it through the trench 

down to the Genesis. I backfilled at the 

shed and past the pads and had to sink the 

pipe with lumps of mud along the trench, 

owing to the high water table. Finally, at 

the dome I ran the cable through an air 

brick and tied the pipe to the wall. I also 

back filled the trench at the dome. 

I intend testing the cable before back filling the trench across the wilderness area, just in case 

there is a problem! 

What’s next? 

Obviously finish the cable and add the necessary hubs, possibly even a security camera (so we 

can observe the dish whilst operating remotely as well as site security). 

With respect to the dish and observing signals. Well the dish is a DIY 4 m effort so who knows 

how perfect the reflection pattern is. That is the problem with radio waves, we cannot see 

them. So the plan is to attach small mirror segments to the dish structure ribs and then pointing 

the dish towards the sun, we should be able to see where the reflection from the mirrors 

appear. This will help us identify the actual focal point, rather than the theoretical focal point 

which we are currently using. 

Another observation is that commercial radio astronomy dishes tend have a shallow parabolic 

shape which means that the incident angles of the radio waves at the receiver are narrow. Our 

own dish has a deeper or more rounded shape which probably means that the incident angles 

of the radio waves at the receiver are shallower. Thus, we probably require a feedhorn with a 

broader receiving area (cone shaped) rather than the current cylinder. This is all supposition and 

why we need to observe the actual pattern of incident rays at the focal point. 

Who knew starting something like this would involve so much and take so long to complete. 

Every day is a new lesson.  
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Roger Preece  

This edition of the Mars Files is all about recent rovers on the surface of Mars, three rovers in total, all 

from NASA. The six wheeled rovers are Spirit (2004 – 2010), Opportunity 2004 – 2018) and Curiosity 

(2012 – current date). They have, of course, now been joined by a NASA recent arrival, 

Perseverance. There were two arrivals in February of this year, one a UEA orbiter Al Amal (below 

left) and the other the Chinese orbiter, lander and rover Tiawen 1 (below right and below Al 

Amal). These were the subject of the NAS March 2021 Members Talk. The video recording of this 

talk is available by following the relevant YouTube link on the NAS web forum. 

 

 

 

 

Both Spirit and Opportunity landed on Mars in 2004, at opposite sides of the planet from each 

other. Spirit came to rest in Gusev crater, while Opportunity finished its interplanetary journey on 

Meridiani Planum. The expression ‘touch down’ has not been used with these two spacecraft 

because they both employed a scaled up version of the landing method first pioneered with the 

Pathfinder / Sojourner lander and rover in 1997. This method involved an atmospheric entry heat 

shield and a supersonic parachute. The last stage of the procedure was the inflation of air bags, 

The MARS FILES - 3 
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with the lander being released from its backshell. The final step was the lander / rover bouncing 

across the surface of Mars until it came to rest. 

The third rover to be discussed in this article is Curiosity, also a NASA vehicle, which landed in Gale 

Crater, Aeolis Paulus, on 6 August 2012. Because Curiosity was much heavier than its two 

predecessors, 899 kg as opposed to 185 kg, it employed a new method for landing. The re-entry 

thermal shield and supersonic parachute were used as before, but then there was a complete 

departure with the use of a sky crane. This had its own retrofire engines to slow the landing craft right 

down, with the rover being suspended below the crane with tethers and an umbilical cord providing 

power and data transfer. With the sky crane hovering the rover was lowered to the surface, the 

tethers were released and the sky crane flew off a safe distance before coming down on the 

Martian surface. One advantage of this system is that the actual touch down point is not overly 

contaminated with exhaust gases from the sky crane rockets. Also, the rover is powered up and 

ready for use, without the need for unpacking. 

As we compare and contrast these rovers, one thing becomes apparent. They have a clear family 

lineage, going back to the NASA Pathfinder rover Sojourner, and including this February’s arrival, 

Perseverance. As shown in the photo on the previous page, they all have six wheels which have 

obviously increased in size and suspension and steering complexity, but retain the same basic 

configuration. This wheel configuration is also used for the ESA ExoMars Rosalind Franklin rover, 

scheduled to land on Oxia Planum next year. The Chinese Tiawen-1 rover, scheduled to land in June 

or July this year, is also six wheeled. It is as if six wheeled transport is a definite requirement for Mars 

rovers. Another common feature includes a raised mast head with cameras attached near the top 

point. These mast cams are mounted as a stereoscopic pair but are also used individually. They are 

also rotatable. As visual observation is of critical importance for many of the scientific investigations 

being carried out by the rovers, from the experiences of the various Space organisations it’s obvious 

that the main visual systems are located at the position that works best; and maybe we’ve learned 

from the evolution of creatures on Earth - the ability to peek just that bit further ahead to look for 

dangers might be useful on alien worlds as well! 

When we compare the scientific instruments, it is not 

surprising that there are a number of the ‘usual 

suspects’. These include spectrometers of various 

types, including Mössbauer and X-ray systems, 

together with magnetometers, radiation counters, 

atmosphere and environmental sampling provisions. 

A major amount of chemical analysis is also carried 

out. Over the period of design evolution of Mars 

rovers, instruments such as those referred to here 

have increased in complexity and capability. This in 

turn requires more sophisticated collection, 

processing, storage and onward transmission of 

data. Mars rovers are also provided with a number 

of mechanical devices, such as a manipulator arm 

and various drilling and grinding tools. 

One aspect of the physical design which requires 

considerable thought is the operating environment 

in which these craft find themselves. As an 

example, over a Martian year the temperature at 

the Curiosity landing site at Gale crater has varied 

between −127 °C and 40 °C. It is not only the 

extreme minimum temperature that has to be 

catered for but also the actual range of 

temperature. Instruments have to be kept within 

Right: Curiosity taking a Self-Portrait 
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their operating temperatures so as to ensure no spurious data readings. This is achieved either by 

heating or thermal protection or a combination of the two. The same requirement applies to data 

storage. Much data has to be stored as onward transmission to Earth is rarely real time. A direct route 

to Earth ground stations is not always possible. Indirect transmission is carried out via Martian orbiters 

and this can only be done during an orbital pass over the ground vehicle. 

The current generation of rovers, Curiosity and now Perseverance, have gained much in their design 

and construction from previous on surface operations, especially with Spirit (MER-A) and Opportunity 

(MER-B). Nowhere is this more relevant than with the question of the power source for the surface 

mission. Both MER-A and MER-B used solar panels re-charging two lithium ion battery units. Apart from 

power for instruments and tools, the electricity supply had to be sufficient for the requirements of the 

driving wheels. The peak output from the system was 900 watt/hours but there were often occasions 

when it was considerably less. This was especially the case during Martian winters, especially as the 

Martian winter is twice as long as the Terrestrial one. For MER-B, the output from the power system fell 

as low as under 300 watt/hours in the winter part of 2016. MER-A had ceased functioning several 

years previously, after being trapped in sand.  

Another hazard for both rovers were dust storms, with the solar panels being coated with wind driven 

Martian dust particles. Paradoxically there were also what NASA referred to as ‘cleaning episodes’, 

when Martian atmospheric winds would blow dust off the panels. There were even two categories of 

these events with rapid cleaning thought to be the result of a dust devil passing directly over the 

rover. The previous discussion illustrates what became a primary task for the teams operating the 

MER-A and MER-B rovers, and that was long term power management. Not only did tasks for the 

rovers need to be planned for particular times of the Martian year (summer equals maximum power 

output equals maximum driving) but during the Martian winter there were times when the rovers had 

to be put in a state bordering on hibernation to conserve essential power. 

One thing that all rovers have in common is the requirement for them to travel across the surface of 

the planet, to closely investigate places of particular scientific interest. From a purely mechanical 

Above: Columbia_Hills_from_MER-A_landing_site_PIA05200_br2 
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point of view this continued movement places considerable stress on the rover’s wheels. The surface 

is usually uneven, and the surface particles abrasive. All Martian rovers’ wheels show evidence of 

erosion when imaged by on board cameras. There are also natural obstacles such as rocks and 

gullies. Because of the time delay in sending and receiving signals to and from Mars – the average 

time is twenty minutes – it is not possible to do any real time driving. Routes have to be planned in 

advance, with the planned route then being downloaded to the rover for autonomous execution. As 

the years have passed, with much experience gained, the amount of autonomous activity has 

increased. This requires improved sophistication in the rover navigation programmes, with a greatly 

increased ability for autonomy, especially concerning undetected surface obstacles. It has also 

become of prime importance to be able to carry out software updates and fixes during the rovers’ 

missions. It should also be remembered that the basic computer systems and software would have 

been installed during the assembly of the vehicle, which might be some considerable time before 

any actual planetary activity, another reason for software updates. 

During the period of design, construction and launch of MER-A and MER-B, there had been 

continuing resistance to the use of a much more reliable power source, the RTG (Radioisotope 

thermoelectric generator). Many of the protests centred on what would happen during a launch 

failure to the radioactive isotope sources being used. Modern design of RTG capsules requires that 

the entire system be encased in a containment block designed to survive a catastrophic launch 

explosion intact. One consequence of the Apollo 13 moon mission was that the lunar excursion 

module (LEM), which the crew used as a lifeboat, was subjected to an unplanned re-entry into the 

earth’s atmosphere. The LEM used a RTG as a power source. Despite extensive monitoring there has 

never been any indication of atmospheric release of radiation. This is considered to have validated 

the safety aspect of the RTG design under the most extreme conditions. It is also the case that the 

plutonium isotope used in space craft powered by RTGs has a half-life of 87.74 years, compared to 

the weapons grade isotope of the same material. The latter has a half-life of 24,110 years. 

Consequently, in recent years a number of 

spacecraft have used RTGs. These include visits to 

the further expanses of the solar system, such as 

the Cassini Saturn mission, where the use of solar 

panels was ruled out by the distance from the 

sun. Also included are missions where the 

research vehicle is subject to regular very low 

temperature conditions. Mars rovers are certainly 

in this last category, which is one reason why the 

Curiosity rover, and the recently landed 

Perseverance, both use radioisotope thermal 

generators as their main power sources. Both 

rovers use the MMRTG, which is the multi-mission 

current design of the basic RTG. A consequence 

of the use of a wholly internal power source is that 

driving activities are not limited by season. There is 

also no need to put an RTG powered rover into 

hibernation mode as a means of managing 

power output. Despite the limitations of its solar 

power source, the MER-B Opportunity rover did 

manage to cover 45.18 km before it was finally 

decommissioned in 2018. Curiosity has so far 

travelled 24.85 km, as of 4 March 2021. 

Considerable effort and ingenuity has been expended by these rover research and engineering 

teams dedicated to the task of gaining more knowledge about the red planet. The discoveries that 

have been made as a result of all this effort have not so far resulted in one Eureka moment but in a 

steady accumulation of our understanding of the nature, history and evolution of an entire planet 

not our own, joined together with the huge amount of data acquitted in Mars orbit. When planning 

these missions one of the primary objectives was to gain a fuller understanding of the role of water 

Above: Schematic diagram showing the key compo-

nents of  Opportunity 
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and its processes throughout the history of the planet Mars. This objective has been clearly met, but it 

is in the nature of scientific questions that understanding how something works results in even more 

questions. We still have great uncertainty about the longevity of surface water on the planet, and 

whether it was a sufficiently long time, and of the required composition, to result in the evolution of 

life. Of course, finding just one fossil of proven native origin would be a game changer in its own way. 

This article is not the place to list all the discoveries that have been made as a result of the activities 

of these rovers. There is just not the available space in this magazine. There are a number of online 

resources, including NASA’s own dedicated web sites, that do the job of publishing this material. 

Especially engaging the imagination are the many superb images available to study and 

appreciate. So for now, the surface investigation goes on, led by Curiosity and now Perseverance 

and hopefully soon to be joined by the Tiawen-1 rover, and next year by the Rosalind Franklin.  

There’s never a dull moment on Mars. 

 

Right: One of the most recent images sent from 

Mars. Mars Perseverance Sol 44: Right Navigation 

Camera (Navcam) 

NASA's Mars Perseverance rover acquired this 

image using its onboard Right Navigation Camera 

(Navcam). The camera is located high on the 

rover's mast and aids in driving. This image was 

acquired on Apr. 5, 2021 (Sol 44) at the local mean 

solar time of 13:55:18. 

Image Credit: NASA/JPL-Caltech 

Above: Testing the Spirit rover in the lab 
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Geof Lewis 

Since the end of Nov last year, I've only managed to complete 2 images using the rig in my 

observatory, both taken with my mono QSI583 camera through my 4" APO. They are the Double 

Cluster (above) and the Horsehead and Flame region of Orion. The latter which was an attempt at 

an HaRGB image was a nightmare to process due to a huge and very bright halo around Alnitak 

coming from the RGB data, which took me hours to try to reduce(opposite top).  

I have also attached an Ha only version which is I think is far better (opposite bottom. 

Overleaf: The 4th image I've attached is of the entire constellation of Orion, showing that the entire 

region is bathed in nebulosity. It was taken with a new (well actually pre-owned) 35mm lens coupled 

with my astro-modified Canon 600D DSLR, mounted on a Star Adventurer Pro mount. It comprises 

approximately 35 mins of tracked, but unguided 2 min sub exposures at ISO 800. 

The last image is my poor attempt to capture the very close conjunction of Saturn and Jupiter just 

before Christmas. This was taken on 19 Dec, a couple of days prior to their closest encounter, but I 

was clouded out for the next couple of weeks, so it was the best that I got. 

MEMBERS IMAGES 

As if a continuing global pandemic wasn’t enough, the overcast skies have continued to torture the 

astronomers’ world this winter; however some of our intrepid imagers haven’t let either stop them 

producing some amazing images. Better still they are sharing with Cygnus readers. 
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Ed - I’ve included both versions of Geof’s Horsehead and Flame region. Although I like the coloured 

version, I think there something special about the monochrome version, maybe it’s the crisp focus 

sowing the turmoil and stark beauty. 
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The entire constellation  

of Orion. 

The very close conjunction of 

Saturn and Jupiter 
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CENTREPIECE - NAS Neighbours 

It’s not so unusual for the daytime skies above our beloved Observatory to be filled with the sound of 

a Lycoming piston engine or two. Sometimes however, on a clear day the sound of a responsibly 

flown drone adds to the sonic hum. Unsurprisingly air traffic has been halted at our neighbours’ place 

and so Chris has been able to some compelling images of the observatory grounds and that of 

Seething airfield. 

The airfield started life during WW2, 

being targeted by the Luftwaffe 

night-fighters and causing havoc 

around Seething. Later it had a spell 

as a USAF base and was finally 

bought by the Waveney Flying 

Group who have developed the 

club House and hangers. These good 

neighbours regularly (when the world 

situation allows) grants us use of their 

space for visitors to the observatory 

to park whilst attending public nights 

(remember those?).  

The wartime Control Tower has been 

preserved as a Museum, home to 

the 448th Bomb Group Collection.  

Left: RAF Seething 1945 (Wikapedia) 
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Photos above and below by Chris Greenfield 
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Neil Allen 

Here’s one I grabbed of 

the new Nova in 

Cass iopeia at the 

weekend. Taken with a 

Canon 250D through my 

10” Dobsonian. 10 x 1s 

exposures, stacked and 

processed in Affinity 

Photo.  

This ‘new’ nova is located 

in the direction of the 

c o n s t e l l a t i o n  o f 

Cassiopeia (the Queen) 

on March 18, 2021. The 

nova  has been named 

V1405 Cas – it was shining 

at about magnitude 9.6. 

Shaun Reynolds 

The Owl Cluster: NGC 457 is an open star cluster in the constellation Cassiopeia. It was discovered by William 

Herschel in 1787, and lies over 7,900 light years away from the Sun. It has an estimated age of 21 million years.



19 

 

The Owl Cluster: NGC 457 is an open star cluster in the constellation Cassiopeia. It was discovered by William 

Herschel in 1787, and lies over 7,900 light years away from the Sun. It has an estimated age of 21 million years.   

Jason Durrant 

Above: Orion Flame Horsehead and Running Man Nebulas 

Below: Milky Way Core from Kessingland Beach 
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Rachael Wood & Jonathan Wood: Rachel    (above) I'm calling it 'Ethereal Dreams' 

I approached this differently to all the others. Usually we just shoot with our L-eNhance filter but this 

time, we also used a HA filter in our sessions. In APP Jonny extracted the HA and OIII separately.  I 

then assigned colour as below 

L-eNhance HA - Green L-eNhance OIII - Blue  Ha - Red 

It produced this beautiful pastel spectrum, vastly different to that of my previous IC 434 without the 

additional HA. 

5 hours L-eNhance  300 second subs    1 hr HA 300 sec subs 

6 hours total integration time     100% individuality 

Shaun Reynolds 

Two more images from Shaun, both are HSO or 'Hubble palette’ 

Top right: SH2 157 Lobster Claw nebula; another interesting target in Cassiopeia. This nebula is around 

11050 light-years away and is located on the Arm of Perseus. The northern part of the cloud has a 

ring shape, caused by the stellar winds of several giant stars. Inside is a cluster of very young stars, 

representing the latest generation of a star formation process that includes the Cas OB2 association 

itself and the nearby open cluster NGC 7510 . 

Bottom right: Cocoon Nebula (IC 5146). In the Cygnus constellation.  

This is a compact star-forming region, with a long trail of obscuring interstellar dust clouds. It is 15 light-

years wide and 4,000 light-years away. 

 

See also ‘In the Spotlight’ on the back cover. 
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SKY NOTES 9 - for the Seething Observatory Sky 

Len Adam APRIL/MAY/JUNE 2021  

As the month of April starts, the sky to the south at 10 p.m. is as shown in Figure 1. The constellation of 

Leo is prominent with bright star Regulus at the base of the reversed question mark, which has an 

altitude of 49°. Regulus has a magnitude of 1.36 and lies at a distance of 77.49 Light Years. The 

constellation of Leo was covered in more detail in the previous issue of Cygnus. (Jan/Feb/Mar).  

To the right of Leo is the constellation of Cancer (Figure 2). Although the star Acubens is given the 

designation α Cancri, it only has a magnitude of 4.26 and is outshone by the brightest star in the 

constellation, β Cancri or Tarf, with a magnitude of 3.53. (Magnitudes are from the Hipparcos 

Catalogue.) Of course neither of these stars compare with the magnitude of Regulus, which is over 7 

times brighter than Tarf.  

For those sharp-eyed among you, you will have noticed that I didn’t update the edition number 

of Sky Notes - my apologies to Len for that; there haven’t been three Sky Notes 6. GW. 

Figure 1: The view to the south at 10 p.m. April 1st 2021  

Star Chart generated by the SkyX Astronomy Software © Software Bisque Inc. All Rights Reserved www.bisque.com  
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Figure 2: The Constellation of Cancer.  Creative Commons Unported Licence IAU/Sky and Telescope 



24 

 

Cancer contains the open star cluster Messier 44 as shown in Figure 2. As you can see M44 lies 

between the stars Asellus Borealis (Υ Cancri) and Asellus Australis (δ Cancri.) To give an idea of scale, 

γ and δ are separated by just over 3°.  The star cluster itself measures 90’ across.  

Figure 4 shows the negative image of M44. As you can see North is actually to the left and East is 

down. The star Gamma is on the left and Delta is on the right. If you compare it to the constellation 

chart in Figure 2, which has North at the top, you can match it up.  

Just to help visualise the distance of 

Messier 44 in terms of the scale of the 

universe I have identified a distant 

object, only just visible in the background 

on the original image as a tiny dot. The 

Messier 44 cluster lies at a distance of 577 

Light Years. In comparison, the galaxy IC 

2390 lies at a distance of 209 million Light 

Years! That makes the IC2390 galaxy 

362,000 times further away than M44. 

Trying to visualise such a distance is 

extremely difficult! The galaxy PGC 24400 

is also highlighted and there are more to 

find in this field if you consult a detailed 

chart. 

Figure 3 (above): Messier 44 ‘Beehive’ Open Cluster - Image; Len Adam Exposure Time 300 seconds 

Figure 4 (below): A negative image of M44 shown in Figure 3  
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There is a new moon on 12th April 2021. The moon is new again on 11th May 2021 and on the 10th 

June, so nights closest to these dates are the best time to observe deep sky objects in a darker sky. 

For moon watchers the half moon occurs around the 20th April (56% phase), 19th May (51% phase)  

and 18th June (58% phase). The phase values are for 11 p.m. on the dates given.  

On April 6th the `moon and Saturn are close together in the early morning sky. On April 7th the Moon 

moves close to Jupiter. On April 17th the Moon is close to Mars. 

 If you want to capture an image of a Dwarf Planet there are opportunities in April, but the first is only 

if you have a sufficiently large telescope capable of capturing objects down to about magnitude 

18. On the 18th April Haumea is at opposition in Bootes , quite close to Arcturus, with a magnitude of 

17.3. It will be at an altitude of about 43° at 11 p.m.  but will rise to over 53° at 1.30 a.m. the next 

morning. This is what NASA says about Haumea: 

“Located in the Kuiper Belt beyond Neptune’s orbit, the dwarf planet Haumea is an oval-shaped 

object with a radius of about 385 miles (just under 10 times smaller than Earth), and two moons, 

Namaka and Hi’iaka. A day on Haumea lasts only four Earth hours, making it one of the fastest 

rotating large objects in our solar system.” 

Figure 5 (above): The April Lyrid Radiant.  

Star Chart generated by the SkyX Astronomy Software © Software Bisque Inc. All Rights Reserved. www.bisque.com  
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If you are a meteor watcher look out for the Lyrid Meteor Shower, which peaks around the 22nd April 

2021 with a radiant close to Vega, the brightest star in Lyra. The BAA Handbook for 2021 gives a 

radiant position of Right Ascension 18h 07m and Declination 33.1° in the constellation of Hercules. 

The radiant will be highest in the sky just before 5 a.m. on the 22nd April. 

On 28th April there is a conjunction of Dwarf Planets Ceres and Eris. Ceres is relatively ‘bright’ at 

magnitude 9.19 but Eris is magnitude 18.79.  This means that Ceres is almost 7000 times brighter than 

Eris! However both objects are very near to the Sun. 

The Moon and Saturn are close together on 3rd May and on the following night the Moon and 

Jupiter are close.  

A target for June is Messier 13 shown below in an image from the Dark Energy Spectroscopic Infrared 

survey. 

 

On 

June 13th the Moon has a phase of 10.9% and is low in the sky just north of west at 10 p.m. The 

altitude is just over 15° and the azimuth is 288°. (Due west is 270°). Mars is just below the Moon as I 

point out in Figure 7. Mars has a magnitude of 1.78. Also visible is Venus with a magnitude of -3.91, an 

altitude of just less than 6° and azimuth of roughly 303°.  

  

Figure 6 (above): Figure 6: Messier13 Globular Cluster  © unWISE / NASA/JPL-Caltech / D.Lang (Perimeter 

Institute) 

Figure 7 (opposite, top): The Moon, Mars and Venus on 13th June 2021 at 10 p.m. 

Star Chart generated by the SkyX Astronomy Software © Software Bisque Inc. All Rights Reserved. 

www.bisque.com 

Len Adam 

Len Adam 
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June Messier object targets for you, that I have imaged in June in the past, include Messier 63, a 

galaxy in Canes Venatici, Messier 51, interacting galaxies in the same constellation, Globular clusters 

Messier 10 and 12 in Ophiucus, Messier 27, the Dumbbell Nebula in Vulpecula, Messier 29 and 39, 

open clusters in Cygnus, Messier 52 an open cluster in Cassiopeia, M71, a globular cluster in Sagitta, 

globular cluster M56 in Lyra, Messier 57, the Ring Nebula in Lyra a planetary nebula and Messier 11 

the Wild Duck Cluster, an open cluster in Scutum. The objects all feature in the June chapter of my 

recently self-published book “The Astronomy Observer’s Handbook” which is an updated a version of 

my e-book “The Time Travelling Stargazer” in a 434 page paperback form. 

Len Adam is a 75 year old amateur astronomer and astronomy author; 

who, in normal times, commutes between Lancashire, Norfolk and Spain 

where he has a run-off observatory.  

 

You can also find Len’s blogs on Twitter 

@lenadamastro and other places 
online. 
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MISSIONS - by David Lumb 

Exoplanets Latest News  

This series about space missions has previously described some of the latest and future missions that 

cover the area of exoplanets. This brief piece follows up with some notable recent results. 

Until its demise in 2018, the Kepler spacecraft was the most productive discoverer of exoplanet 

candidates. The Kepler method relies on the transit technique, which is the detection of minute 

dimming in a star’s brightness due to the passage of a planet in front of the stellar disk and 

shadowing of a small fraction of light. For the goal of a terrestrial-sized planet orbiting a solar-like star, 

the required accuracy to make detailed characterisations will be about 30 parts per million. To 

reach this level is impossible from earth-based observatories, due to atmosphere turbulence and 

scintillation, so attention has been focused on space missions. 

Kepler and other missions faced other technical trade-offs:  

 to detect as many planets as possible requires a huge field of view to measure thousands of 

stars simultaneously 

 but the stars must not overlap so a massive number of pixels are required in the detector then 

it takes a very long time to read out the detector, which means bright stars may overload the 

sensor 

 however faint stars don’t offer enough signal to noise ratio for an accurate measurement 

 unless a star is observed continually, transits may be missed, and the planets’ orbital periods 

unknown 

 

Each space mission has therefore produced a different design to optimise the performance for 

different science cases. TESS (Transiting Exoplanet Survey Satellite) is monitoring half a million stars 

over two years hoping to catalogue 3000 transiting planets. The stars are typically 30-100 times 

brighter than Kepler in order to allow detailed follow-up. CHEOPS (Characterising ExOplanes 

Satellite) is designed to follow up previously detected candidate planets, with ultra-high precision. 

This enables planet radii to be measured with ~10% accuracy. 

Kepler fact file: 

 discovered 2,662 extrasolar planets 

 the first planet found within the habitable zone of a star like the 

 Sun (Kepler-22b), has a radius 2.4 times of Earth’s 

 Kepler-20e and Kepler-20f were the first Earth-size  planets t

 to be found  

 Kepler-9b and Kepler-9c were the first two planets 

 observed transiting the same star.  

 Kepler-186f was the first Earth-size planet found within the 

 habitable zone of its star.  

 Kepler discovered between 2 and 12 planets that are  roughly 

 Earth-size within their stars’ habitable zones.  
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New Discoveries 

1) A Six Star System: Reported in January, TESS discovered the first known sextuple composed of 

three sets of eclipsing binaries, (stellar pairs whose orbits tip into our line of sight so we observe 

the stars alternatively passing in front of each other). Each eclipse causes a dip in the 

system’s overall brightness. Astronomers designate the binaries by the letters A, B, and C. The 

stars in the A and C systems orbit each other roughly every day and a half, and the two 

binaries orbit each other about every four years. The B binary’s members circle each other 

about every eight days, but the pair is much farther away, orbiting around the inner systems 

roughly every 2,000 years.  

 launched on April 18, 2018 

 on a SpaceX Falcon 9 Full 

 Thrust rocket  

 TESS is elliptically orbiting the Earth with a period 

 of approximately 14 days 

 Aims to discover thousands of exoplanets in orbit 

 around the brightest dwarf stars in the sky. 

 a two-year survey monitoring for periodic drops 

 in brightness caused by planetary transits. And 

 identify planets ranging from Earth-sized to giant 

 planets around a wide range of star types and 

 orbital distances 

 

TESS “first light” images from the archives Scientific 

Visualization Studio at NASA’s Goddard Space 

Flight Center. Credits: NASA/MIT/TESS 

TESS fact file: 
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2) A Hot Rocky Planet: The planet, called Gliese 486b, is a 'super-Earth': that is, a rocky planet 

bigger than Earth but smaller than ice giants like Uranus. It orbits a red dwarf star around 26 

light-years away, making it a close neighbour.. With a surface temperature of 430 degrees 

Celsius, Gliese 486b is too hot to support human life, but studying its atmosphere could help us 

learn whether similar planets might be habitable for humans -- or if they're likely to hold other 

signs of life. Gliese 486b is special for two key reasons: firstly, its heat 'puffs up' the atmosphere, 

helping astronomers take atmospheric measurements; and secondly, it's a transiting planet, 

which means it crosses over its star from Earth's perspective -- making it possible for scientists 

to conduct in-depth analysis of its atmosphere.  

3) Six Exoplanets: CHEOPS has revealed a unique planetary system consisting of six exoplanets, 

five of which are locked in a rare rhythmic dance as they orbit their central star. The sizes and 

masses of the planets challenge current theories of planet formation. TESS already showed 

this star to host two or more exoplanets but, highly precise observations with CHEOPS now 

show the star TOI-178 harbours at least six planets with a very unique layout. One of the 

special characteristics of the TOI-178 system uncovered is that the planets – except the one 

closest to the star – follow a rhythmic dance as they move in their orbits. This phenomenon is 

called orbital resonance, and it means that there are patterns that repeat themselves as the 

planets go around the star, with some planets aligning every few orbits. The resonant motion 

followsing a 18:9:6:4:3 pattern. While the second planet from the star (the first in the pattern) 

completes 18 orbits, the third planet from the star (second in the pattern) completes nine 

orbits, and so on. 

 small, but not insignificant, CHEOPS is an S-

 class mission; a partnership between ESA and 

 Switzerland 

 designed to follow up on exoplanets 

 discovered by other missions, and identify 

 he best candidates for detailed study by 

 future missions and observatories 

 provided targets for the international James 

 Webb Space Telescope, which itself will be 

 used to search for the signatures of water 

 and methane, important elements in our 

 quest for signs of habitability  

 uses ‘ultra-high-precision transit photometry’ 

 to measure very precisely the sizes of 

 exoplanets (the size of the dip in the light 

 caused by the exoplanet transit relates 

 directly to the size of the planet relative to 

 the star) 

CHEOPS fact file: 

CHEOPS, and other missions, are 

used to study the reflected light as 

a planet orbits its star reveals 

temperature differences between 

day and night. 
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Public open evenings and Group visits: As a consequence of the presence of the Covid 19 

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

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

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

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

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

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

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

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

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

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

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

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

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

ones. 

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

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

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

Presentation Links’. 

Members talks and Special events:  

16th April  NAS Annual General Meeting - Friday 16 April 2021  

 

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

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

We would hate to be the source of bringing the infection to your homes. The Going forwards we will 

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

cygnuseditor@norwichastro.org.uk  

Seething Observatory Update 

4) Combining data with observations taken with ground-based telescopes shows that while the 

planets orbit their star in a very orderly manner, their densities do not follow any particular 

pattern. One of the exoplanets, a dense, terrestrial planet like Earth is right next to a similar-

sized but very fluffy planet – like a mini-Jupiter, and next to that is one very similar to 

Neptune. This was unexpected, and is the first time that such a setup is seen in a planetary 

system. The densities of the planets should gradually decrease as we move away from the 

star.  

5) New missions are thus producing not just more exoplanets, but a whole range of unexpected 

properties. They are also providing a list of potential targets for future missions like the James 

Webb Space Telescope to make detailed measurements such as the chemistry of the 

atmospheres of these planets.  

The next few years will continue the excitement – watch this space! 

https://www.norwichastro.org.uk/forum/index.php?topic=2062.msg9443;topicseen#new
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DEADLINE FOR INCLUSION IN THE NEXT ISSUE OF CYGNUS  

10th May 2021 This is the very latest date by which articles should reach the editor.  

SOCIETY CONTACTS 
Chairman/Group Visit Co-ordinator: 

Roger Preece 

chairman@norwichastro.org.uk 

groupvisits@norwichastro.org 
 

 

Secretary/Website organiser: 

Unknown at time of print 

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: 

Unknown at time of print 

cygnuseditor@norwichastro.org.uk  

IN THE SPOTLIGHT - Orion Nebula 

Norwich Astronomical Society 
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WWW.NORWICHASTRO.ORG.UK 

Unsurprisingly the constellation of Orion has 

been inspiring countless numbers of generations 

around the world. The ancient Babylonians called 

the constellation The True Shepard of Anu’, and 

the Egyptians as a god called ‘Sah’. The 

Armenian’s also thught of Orian as a god, the 

creator ‘Hayk’, the bible however gives Orion a 

less salubrious title ‘Kesil’ the fool.  

As astro-techniques and technology have 

improved though, we have been gifted some 

amazing ‘close-up’ images of part of the 

constellation. Not least, this HaRGB image of the 

Orion Nebula by Shaun Reynolds.  

Many more of his images can be found at his 

website www.shaunreynoldsastro.com.  

mailto:chairman@norwichastro.org.uk

