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EDITORIAL 

One of the biggest wonders of life is that there is always so much more to 

learn. That’s particularly true for me, but in fact it’s a major part of what 

makes us human. In editing this magazine I’m privileged to get to read the 

articles before anyone else - can you imagine how it feels to be several 

steps closer to the original findings of missions into space; David Lumb is one 

of these people and in this issue he looks back on an area he worked on 

directly - X-ray astronomy. 

It’s amazing that in a blink of a Universe-time eye we’ve made our way from a series of fortunate 

chemical reactions in the right time and place (probably near a cosy hydrothermal vent) to a creature 

that can explore way beyond the limits of our own planetary home. With an increasing number of 

countries investing in space programmes of their own, and private industries with their eyes on the 

potential vast treasure troves ‘awaiting’ exploitation, a new space race has begun. Competition, similar 

to that originally between the USSR and USA, has benefited from or even triggered some major steps 

forward in the technologies of scientific equipment, computing, metallurgy and propellant chemistry. 

Putting humans on the surface of Mars or a permanent base on the moon is suddenly, not quite as 

science-fiction as it once was.  

Although we may never leave the confines of the Solar System ourselves, Earth made objects have 

already escaped the confines and are hurtling through interstellar space. Since leaving the Solar 

System, Voyager II has transmitted new data that has shown that, unexpectedly, there is a clear 

difference in the density of plasma between the heliosphere and interstellar space. In leaving the Solar 

System is it is thought that Voyager will continue its journey indefinitely. It’s humbling to think that this 

amazing piece of human achievement may outlive not only us, but also our home planet. The Voyager 

twins have sent back some invaluable information over the past 42 years, which is amazing when we 

consider the on-board technology is also 42 years old. Remember how slow a modem used to be 

twenty years ago? Compare that with todays WiFi and 4G speeds. imagine the quality and quantity of 

data a Voyager launched now, incorporating the technological advances of the silicon age,  

 Admittedly the Voyagers use Radio Transmitters to 

send the masses of data, but advances in transmitters 

and receivers have also vastly improved. That’s not to 

knock what we have already gained from the 

Voyager programme, far from it. Lets celebrate the 

forward thinking members of the Voyager teams and 

thank them for their legacy in the expansion of our 

understanding of the Universe - and wait eagerly for 

the next instalment of the Voyager story. 

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: Photo by Jason 

Durrant of St. Peter’s Hall and 

Brewery - see more in NAS on the 

road. 

Beyond... 

Launched in 1977, Voyagers 1 and 2 are the longest-running spacecraft, still operating at more than 11 billion 

miles from home, decades after the end of their nominal goal of exploring the outer solar system planets.   

Gary Wortley 

Above right: An illustration showing the positions of Voyager 1 and Voyager 2 outside of the heliosphere. Photograph: 

NASA 
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CHAIRMAN’S REPORT 
By the time you read this issue of Cygnus we will be well into the 2019-2020 season and will have run at 

least two public open weekends. We will have received organised groups at Seething observatory and 

NAS volunteers will have visited schools and taken part in widely supported events such as the Norwich 

Science Festival. In other words, very much the same as previous season, so we must be continuing to 

do something right. Having said that, we need to remind ourselves from time to time that what we are 

doing has its difficulties. There are not too many astronomical societies like ours - owning and 

maintaining our own premises and facilities while running an extensive outreach programme and 

providing the necessary opportunities for members to observe the heavens. Keeping up interest and 

enthusiasm, that helps. 

Fortunately, there’s not any shortage of new astronomical discoveries to keep us fascinated. There are 

also new conclusions being drawn from a fresh look at existing data and information using new tools. A 

good example is the latest apparent conclusion that our own Milky Way galaxy is not like a flat disk but 

has a twist in it. Also, the fact that on clear sky open nights we can no longer show Albeireo to our 

visitors as a binary star. We now know that the 

components just happen to be lined up visually 

so as to appear related to each other.  It’s still an 

amazing sight, though, with its contrast of 

colours. 

Albireo: Still bright and beautiful, but no longer a double 

star. Credit : Richard Yandrick (Cosmicimage.com) on 

NASA Astronomy Picture of the day Aug 2005. 

What this means, of course, is that those of us 

who do presentation or answer questions at 

events have to keep on our metaphorical toes – 

as we should, if we’re interested in our subject. 

But it’s not only the content of the information 

we pass out that needs to be kept up to date 

but the ways in which we present it. Show and tell PowerPoint files can seem a little staid and tired. We 

may have a tendency to think that expertly processed astronomical images have sufficient ‘wow’ 

factor in their own right, and often they do, but a bit of context and an added snippet of information 

does not go amiss. Our own astrophotographers understand this well, with the framing of pictures 

alongside earthbound objects. 

We also have to be ready to manage expectations. M42 – the Great Orion Nebula – is rightly regarded 

as one of the sights of the winter night sky, but it can be hard for visitors to enthuse greatly at the 

eyepiece when looking at the black and white object if they’ve just seen a full colour, blown up image 

of the same object in the clubhouse. Of course, as our colleagues who are running the domes know, 

that additional comment, that ‘think how long the light has been travelling so that you can see it now’, 

can make all the difference. 

You might think that increasing exposure to astronomical matters in the media can only be a good 

thing, but that’s not always the case, especially with the curse of the ‘artist’s impression’, showing us the 

highly imagined surface of an exoplanet when all we know of this object is the blip of data caused by a 

transit of a star. We’ve had a couple of good examples of this, firstly when the Trappist 1 system was 

announced to great fanfare, and more recently with the possible exoplanet lurking near Proxima 

Centauri. Any possible imaging of a planet orbiting a red dwarf star is a challenge for the future, even if 
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the Hitchhiker’s Guide Vogons point out that the Alpha Centauri 

system is “only 4.3 light years away, earthlings!” 

And now for something a little different concerning project 

Genesis, no, not the one in Star Trek but the Society’s very own 

project with this name. Our Genesis dome was set up in 2002 and is 

currently home to a  Meade LX200 Schmidt-Cassegrain telescope. 

The ‘scope itself was not new when acquired and has also had 

some refurbishment work done on its optics since that date. The 

original mount was also replaced some three years ago by a more 

robust EQ8. The system has served us well over the years and many 

visitors and members have observed though it. 

We are giving a lot of thought to its possible replacement. The dome itself is large enough to 

comfortably accommodate a replacement telescope with a similar optical layout so the main 

limitations are going to be the weight of the tube and accessories and the cost. I mentioned above 

that the existing mount, which is a fork mount, is robust but it does have a carrying weight limit, not to 

be exceeded or even approached closely. As for cost, the increased size of a telescope seems to have 

a reasonable match with the increased price, up to about 14 inch. After that, things can get a little eye 

watering.  

There are a number of options for purchasing such a scope and some of them will have been discussed 

at the Members Night on Friday 25 October. If the Society can agree on the way ahead then we will 

end up with a state of the art new attraction and welcome addition to our collection of instruments. If 

we can put this alongside the new radio telescope facility that our Pulsar group have been putting 

together, then we will have enhanced our astronomical arsenal. Watch this space.  Clear skies! 

Roger Preece 

Vogon Poetic justice (sorry; editors 

Hitchhiker’s guide in-joke) - Like poetry, 

what we find the ‘wow’ factor in is a 

matter of personal perspective 

The Genesis dome at Seething 

https://www.norwichastro.org.uk/domes
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SKY NOTES 3—for the Seething Observatory Sky 
January/February/March 2020 

New Year’s Day 2020 - hopefully a crystal clear night in Norfolk! You wonder out into the garden at 5 

p.m. and spot a bright object, low in the South West, in the constellation of Capricornus, the Sea Goat.  

It is Venus shining at a magnitude of -4 to usher in the New Year. The Greeks referred to Venus as 

Phosphorus the evening star and Hesperus when it appeared in the morning sky. Before 7 p.m. Venus 

will have set, leaving the 37% phase waxing Moon in Aquarius where it will remain until it sets at just after 

10:30.  At that time due to its own motion the Moon is rapidly moving towards the constellation of Pisces, 

cutting across the corner of Cetus where it spends only minutes and then moves into Pisces where it will 

have arrived by 1 a.m. on the 2nd January. Of course by then it will be out of view from Norfolk. 

However, because of the layout of the constellation boundaries, checking the Moon’s position on the 

next night – Thursday the 2nd of January, will show that the Moon has crossed back in to the 

constellation of Cetus. By Friday evening between 10 p.m. and 11 p.m. the Moon will have crossed 

back into Pisces once more! Figure 1 shows the movement of the Moon against the background stars 

between Wednesday and Friday Night.  

Figure 1: The Moon's movement from 1st January 2020 to 3rd January 2020 

On Friday 3rd January the Moon is at First Quarter so is very bright. This is the night of the Quadrantid 

Meteor shower so it is important to get the Moon out of the way  - but it will not set until about 13 

minutes to 1 a.m. on Saturday. You will need to be up very late if you want to observe the Quadrantids 

but at least it will be on a Saturday morning! The radiant of this shower is in the constellation of Bootes. If 

you are wondering why they are called the Quadrantids it is because the shower was named before 

the regular shaped constellation boundaries were finalised by the International Astronomical Union in 

1930 at which time some constellations disappeared. Prior to that there was a constellation called 

Len Adam 



7 

 

Quadrans Muralis, which was absorbed into Bootes when boundaries were defined along lines of Right 

Ascension and Declination. Prior to that date the constellation boundaries were poorly defined. The 

peak of the Quadrantids is predicted to be about 2 a.m. on the morning of the 4th January. At that 

time the radiant only has an altitude of 33° from Norfolk. However the altitude of the radiant increases 

during the night, giving a better opportunity to spot some Quadrantids as the night progresses. So if you 

are ready for an all night vigil and the night is clear you stand the best chance. Of course nothing is 

guaranteed with meteor showers!  The position of the radiant is shown in Figure 2. Note the proximity to 

the star Alkaid in the tail of Ursa Major. Use this star as a guide to help centre your search for meteors.  

Figure 2: The Quadrantid Meteor Shower Radiant in the early hours of 4th January 

 

In my Sky Notes for the Spring/Summer 2019 I referred to the Moon passing over the Messier object M44, 

also known as the Beehive Cluster. This was on April 13th 2019. Such occurrences are a good 

opportunity to see stars in the cluster being occulted by the Moon. There will be a similar occurrence 

with M44 on January 11th 2020. The chart in Figure 3 illustrates this. The chart is shown at 11:45 p.m. on 

that date. This time the Moon is at a phase of 98% whereas in April last year it was at a phase of 62% so 

stars were initially being occulted by the un-illuminated side of the Moon. 
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Figure 3: The Moon passing over the top of M44 on 11th/12th January 2020 

I managed to get some images of M44 occultations on April 13th 2019 which are shown in Figure 4. 

Notice the dark eastern edge of the Moon, only illuminated by Earthshine, occulting the stars first. The 

Moon has moved from west to east and has occulted the star. The images in Figure 4 are each 1/20th 

of a second. Images taken 7 

seconds apart show the western star 

of a little triangle of stars in M44 

disappearing as the Moon moved 

from west to east. A short while later 

the upper star of the left hand pair 

disappeared behind the Moon and 

in the image taken 7 seconds after 

that the lower star of the pair blinked 

out of view. 

  

Figure 4: A star being occulted by the 

Moon in M44 in April 2019 
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There are many interesting constellations on view in the first quarter of 2020. .  Auriga is prominent, just to 

the left (east) of the meridian on January 1st with the 0.8 magnitude star Alpha Aurigae otherwise 

known as Capella at an altitude of 82° at 10 p.m. 

There is an interesting little 

triangle of stars in Auriga - 

usually known as “The Kids” 

The triangle is at the upper 

right hand side of the main 

asterism in the constellation 

shown in Figure 5. The 

triangle is shown in Figure 6. 

Figure 5: The Constellation of Auriga on January 1st 2020 at 10 p.m. just east of the Meridian 

Auriga will be visible throughout January, February and March. There are three popular open cluster 

targets in this constellation.  There are M36, M37 and M38. A wide angle view taken with my Canon 40D 

DSLR of the clusters is shown in Figure 7. These are excellent targets for binoculars and small telescopes 

but are really impressive with a large telescope.  

Figure 7: The Open Clusters M36, M37 and M38. Also includes Caldwell 31 and H39-7 LA 

 

M36 has a diameter of 

about 12 minutes of 

arc, less than half the 

diameter of the full 

Moon.  Messier report-

ed that: “In the night 

of September 2 to 3, 

1764 I have deter-

mined the position of a 

star cluster in Auriga, 

near the star Phi (φ) of 

that constellation.”  Phi 

Aurigae is labelled in 

the chart in Figure 5. 

Can you identify this 

fifth magnitude star in 

your binoculars or tele-

scope?  
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Messier 37 is twice the 

size of M36 with a 

diameter of 24 minutes of 

arc. Messier spotted M37 

on the same night in 1764 

that he observed M36. 

Robert Burnham Junior 

described M37 as “One 

of the finest Galactic star 

clusters”. M38 is smaller 

than M37 with a 

diameter of around 15 

minutes of arc.  

The cluster is shown in 

Figure 8. When observing 

this visually I always see a 

rough Pi (π) shape. 

In Figure 8 you can see a 

smaller cluster adjacent 

to M38 – this is NGC 1907. 

M38 is not associated 

with NGC 1907 –they lie 

at different distances 

from us. The constellation 

of Auriga also contains 

Caldwell 31 or C31. This is 

the “Flaming Star 

Nebula”, which is a 

reflection and emission 

nebula.   

Figure 8: Messier 38 and the 

adjacent cluster NGC 1907 

LA 

A close planetary encounter takes place on the 23rd March 2020 when the Dwarf Planet Pluto is less 

than 60 seconds of arc away from the planet Mars. As you can see in Figure 9, Saturn and Jupiter are 

not too far away. 

 

Figure 9: Close 

encounter of 

Pluto and Mars 
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Of course the dominant constellation in the winter sky is that of Orion the Hunter. The International 

Astronomical Union chart of the constellation is shown in Figure 10.  

Figure 10: The Constellation of Orion Creative Commons Unported Licence IAU/Sky and Telescope 

THE CONSTELLATION OF ORION 
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Two popular targets in Orion are shown in Figures 11 and 12. Both images were taken by the Hubble 

Space Telescope.  

Figure 13: Visibility of the Planets and Dwarf Planet Pluto 

Figure 11: New infrared view of the Horsehead Nebula  Figure 12: Hubble’s sharpest image of the Orion Nebula  

NASA, ESA, and the Hubble Heritage Team (AURA/STScI)  NASA, ESA, M. Robberto (Space Telescope Science Institute/ESA) and  

       the Hubble Space Telescope Orion Treasury Project Team 

Visibility January 2020 February 2020 March 2020 

Mercury Not visible Greatest Eastern Elongation on 
February 10th (Evening object) (18°) 

Greatest Western Elongation on 
March 24th (Morning Object)(24°) 

Venus Visible throughout January as an 
evening object Magnitude -4.0 on 1st 
January 

Visible throughout February as a 
brightening evening object getting 
further east from the Sun 

Greatest Eastern Elongation on March 
24th with a brilliant magnitude of -4.2 

Mars Morning Object - Mars rises before 
dawn at 04:20 1st Jan in Libra. Mars 
is close to Antares  in mid-January. 

Morning Object – Mars crosses the 
Galactic equator on February 16th 
and then passes between the Trifid 
and Lagoon nebulae during the next 
couple of days. 

Morning object – Mars is in Capricor-
nus by the end of the month. 

Jupiter Jupiter is in Sagittarius but is too 
close to the Sun to be visible. 

Morning Object – Jupiter is in Sag-
ittarius, rising at 05:23 a.m. on 
February 18th.   At azimuth 128° and 
magnitude -1.96. 

Morning Object – Very bright at 
magnitude -2 , rising just after 4 a.m. 
(BST) at the end of the month. 

Saturn Saturn is in Sagittarius but is too 
close to the Sun to be visible. 

Saturn has now crossed behind the 
Sun and wil rise about half an hour 
after Jupiter. 

Saturn is only 6 ½ degrees to the left 
of Jupiter on 31st March and Mars is 
very close and underneath Saturn on 
that day. 

Uranus Uranus is in Aries at magnitude 5.74 
at the beginning of the month, 
visible in binoculars. 

Uranus is still visible in Aries in the 
evening and sets at 11:26 p.m. on 
the 15th February. 

Slow moving Uranus is in the same 
constellation and sets at 9:41 p.m. on 
the 31st March. 

Neptune Neptune is in Aquarius and is close 
to Venus on 27th January. Magnitude 
7.95 

Neptune, still in Aquarius, sets just 
after 7 p.m. at magnitude 7.96 

As March progresses Neptune gradu-
ally gets lost in the glare of the Sun. 

Pluto Pluto is in Sagittarius with a magni-
tude of 14.37. 

Pluto is actually close to Saturn in 
the sky but not in a good position. 

Pluto low in the morning sky near 
Jupiter at the end of the month. 

http://www.aura-astronomy.org/
http://www.nasa.gov/
http://www.esa.int/
http://www.stsci.edu/


13 

 

MISSIONS - X-ray Astronomy 
  

Introduction 

This is the third in an occasional series of articles linking personal recollections about space missions with 

astronomy topics of interest to members.  This time I take the liberty of exploring the topic of X-ray 

astronomy, despite its inaccessibility for traditional ground based astronomers. I justify this with the 20th 

anniversary of the launch of two major observatories, and the hope that the ‘exotic’ objects they have 

observed will pique members’ interest.   

History  

The dawn of X-ray astronomy can actually be traced to nearly 60 years ago. NASA was frantically 

concentrating on all things lunar, so a group in Massachusetts offered to evaluate if the amount of X-

rays coming from the lunar surface would harm astronauts. Their real motivation was to scan the skies in 

case (unexpectedly) some stars might shine much more brightly than our Sun. In a sounding rocket flight 

of a few minutes, the instrument scanned across the Moon and many degrees either side. Whilst the 

Moon was confirmed not to emit X-rays, it was found there was a faint X-ray ‘glow’ across the whole sky 

AND in the direction of the Scorpius constellation was an extremely bright signal. 

For the next decade, more rockets and the first satellites were used to explore the X-ray sky in more 

detail. These used sophisticated Geiger counters and a sort of Venetian blind collimator to crudely 

locate various sources. Typically the objects pulsed and/or varied over periods of hours to days. Some 

rather serendipitous locations to individual stellar counterparts eventually allowed astronomers to 

confirm that many X-rays sources were very close binaries containing a hidden massive companion – 

probably a black hole or neutron star. 

 

 

 

Figure 1 

Artists impression of a binary, 

where the large normal star is 

being swept towards a neutron 

star, through an accretion disc, 

and highly collimated jets are 

driven from the neutron star 

magnetic poles 

 

 

 

Imaging Telescopes 

X-ray astronomy is difficult, not just because celestial X-rays do not penetrate the atmosphere, but also 

they do not reflect and focus from normal mirrors or lenses. Significant progress required the invention of 

special telescope designs that provided focusing by the reflection on successive conic surfaces at very 

small grazing incidence angles. From the late 1970’s this technology allowed astronomers a huge 

increase in sensitivity, as well as the production of the first true images.   

David Lumb A twenty year celebration 
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A similar improvement arrived in detectors. Silicon CCD cameras were starting to be deployed at 

ground based observatories. My own part in this story was the development of these CCDs for X-ray 

imaging as well. For visible light, each detected photon generates a single electron, and once sufficient 

signal has been collected to overcome the random noise of the detector, the image can be read out. 

The key idea for X-ray detection was that a single photon generates MANY hundreds of electrons, thus 

not only can every INDIVIDUAL photon be detected and imaged, but furthermore the measurement of 

the number of electrons collected gives a precise estimate of the energy of that photon: in other words 

CCDs are performing imaging AND spectroscopy simultaneously. 

  

 Chandra and XMM-Newton 

This year marks the 20th anniversary of the two missions marking the pinnacle of X-ray astronomy. The 

Chandra mission is one of NASA’s ‘Great Observatories’, and essentially the equivalent of Hubble Space 

Telescope for high energies. It was named after the Indian-American astrophysicist Chandrasekar, 

famous for determining the upper mass limit of white dwarfs. Chandra was launched in July 1999 from 

STS93, the first Space Shuttle flight with a female commander. Its key performance feature is very high 

angular resolution (0.5 arcseconds) that has enabled the most sensitive X-ray observations to date, and 

observations of sharp features such as knots in supernova remnants and shock fronts in nebulae and 

galaxy clusters. My personal connection was to be the Programme Manager for 4 years, for the 

Principal Investigator team of the main instrument, 

 

 

 

  

 

  

The Xray Multimirror Mission (XMM-Newton) was launched by ESA on December 10th 1999, with the first 

commercial launch of an Ariane V rocket. Its key performance feature is a high total collecting area 

enabled by novel highly nested reflectors, deployed as 3 co-aligned telescopes. The high collecting 

area has enabled efficient spectroscopic investigations. My personal connection was first as developer 

of one of the instruments, and subsequently as the Instrument and Calibration Team leader in the 

Science Operations Team, a personal involvement of 20 years 

While the science goals of the two missions are complementary, they both differ from all other X-ray 

astronomy missions in that they have been deployed in highly eccentric orbits with perigee >100,000km, 

outside the Earth’s radiation belts, also they use dispersive spectrometers deploying gratings to produce 

high resolution spectra on their focal plane cameras. 

  

My personal connection was first as developer of one of the instruments, 

and subsequently as the Instrument and Calibration Team leader  

Figure 2 

Schematic of a grazing incidence X-ray 

telescope, using Chandra as an 

example 
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What make X-rays an important alternative view to visible light? When we look out at the normal visible 

night sky, we are seeing light that originates from the nuclear fusion processes in stars. Although touted 

as the future for earth-bound energy sources, fusion is actually only 0.01% efficient in converting mass to 

energy. Far more efficient is the conversion of gravitational potential energy – matter falling into the 

gravity field of a massive compact object (black hole or neutron star) can release energy at up to 30% 

efficiency. Furthermore there is a problem - counting up all the matter visible in stars and galaxies: we 

know all the ordinary matter in the Universe ought to be 4% of its total content. However, all the stars 

and galaxies comprise only 1/10 of that expected fraction. A much larger amount is to be found in a 

hot diffuse gaseous component in clusters of galaxies, then the majority has recently been found in 

tenuous filaments between clusters. The former emits strongly in X-rays, and the latter is seen as faint 

absorption features in back-lit bright X-ray quasars.  

The Chandra and XMM missions have 

transformed our view of the hot gas in Clusters 

and made the first tantalising detections of the 

warm gas in the intergalactic medium. The 

highly sensitive observations with very high time 

resolving capability have determined the 

structure of massive flows onto black holes and 

neutron stars. Unlike the Sun, many stars suffer 

frequent and massive flares, and our two 

observatories have characterised these in 

detail, as the hot gas accelerated in magnetic 

field cataclysms is most easily detected in X-

rays. These studies cast doubt on the 

survivability of  life on many of the presently detected exo-planets, and can inform us about the surface 

conditions on the other exoplanets during their early evolution. 

Figure 4 (right): Artists impression of XMM-Newton 

in orbit. The apertures are for 3 X-ray telescopes, a 

co-aligned 300mm dia Optical Monitor telescope 

and two star trackers 

Figure 5 

Chandra image of Tycho supernova remnant. Colour 

coding is for gas temperature (red cool to blue 

hotter). Sharp external rim is a shock front 

accelerating particles to extremely high energies. 

The Science 

Figure 3 (left): Artist impression of Chandra satellite in orbit. 
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Another transforming set of observations has shown the connection between black holes, and the 

growth of galaxies and clusters. The X-ray data show that supermassive black holes force massive 

outflows of gas to velocities at a tenth the speed of light. This disrupts the reservoir of gas that would 

collapse into newly forming stars. The energetic jets of ionised gas penetrate even further into 

intergalactic space, and episodically heat up bubbles of gas in the intracluster medium. It seems that 

the mass of the central black hole directly affects the environment on scales a billion times greater in 

mass. 

Figure 6 - This galaxy contains a supermassive black 

 hole at its centre. The jet [to the right] displays continuous  

X-ray emission over a distance 570,000 light years. By 

comparison, the entire Milky Way is about 100,000  

light years in diameter. Also labelled is a "radio  

lobe" where the jet is pushing into surrounding  

gas and a "hotspot" caused by shock waves 

(akin to sonic booms from a supersonic 

aircraft) near the tip of the jet. 

 

X-ray astronomy is now an 

indispensable part of the multi-

wavelength toolbox of professional 

astronomers . Every year the 

requested observing time for each 

observatory is oversubscribed by 

factors ~7, so subject to no sudden 

failures these venerable missions 

should continue to operate for years. 

Chandra is suffering from degrading 

thermal insulation that increasingly limits the 

observation orientation to the  Sun, and from 

increasing contaminant freezing onto the 

detectors, that reduces the sensitivity to low energy  

X-rays. XMM-Newton’s more intelligent design means it is still operating with excellent performance. 

Judicious planning of fuel use means it can potentially operate until the later 2020’s. This is phenomenal 

compared with the original design lifetime. 

Nevertheless there are plans for a range of diverse future missions. Just launched is the eROSITA 

instrument on the Russian SpectrumX satellite. This scans the sky with multiple telescopes and threatens 

to provide a census of ALL the clusters in the Universe and definitively determine key cosmological 

parameters. New instrument features to exploit polarimetry and high resolution timing will open up new 

windows of investigations in other planned missions. An international consortium led by ESA is in the 

advanced definition stage for an ambitious telescope to provide a combined Figure of Merit 

improvement in area, spectral and angular resolution of 500 compared with XMM-Newton. Novel 

technologies include mirrors made from micromachined silicon plates that resemble a honeycomb of 

millimetre sized holes, and cryogenic detectors that record the energy of an X-ray by registering the 

change in temperature in detector caused by absorbing a photon to a millionth of a degree. For 

several years I was the Project Scientist for these studies, but with the long and complex developments, 

this mission is unlikely to launch until 2030 – long past my retirement date!  So I have to cheer and 

encourage the new generation from the side-lines, and look forward to an exciting future for this 

discipline. 

The future 
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MEMBERS IMAGES - Geof  Lewis 

Both images were captured, during a recent run of clear nights, through my classic C14 with an 

Optec x0.63 Telecompressor in train  . The camera was a QSI583wsg with Astronomic LRGB filters. 

This nebula probably needs no introduction, being one of the brighter planetary nebulae found in 

the constellation Vulpecula and an easy visual target in almost any telescope. 

M27 Dumbell Nebula 

NGC 7331 and friends know as the Deer Lick Galaxy Group is found in the constellation of Pegasus. 

All sub exposures were 

300 secs binned 2x2. 

L=21; R=8; G=8; B=7.      

Total 3.7 hours. 

Again all sub exposures 

were 300 secs binned 2x2. 

L=42; RGB= 18 each.  

8 hours each. 
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The second part of this edition of Cygnus should be available on the forum discussion 

pages also. I have had to split this edition in to two parts as the file size is larger than 

the maximum file size allowed on the NAS server. If you would prefer a full 40-page 

PDF of this edition please email me at: 

cygnuseditor@norwichastro.org.uk 

Gary Wortley 

Cygnus Editor 


