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By Colin Johnston, Science Communicator

In 1967, Jocelyn Bell, a Cambridge student from 
County Armagh, was part of a team construct-
ing a radio telescope under the supervision of 
Antony Hewish. This telescope was not in the 
familiar dish shape, but was an ‘antenna farm’ 
of cables strung between posts, covering 1.8 
hectares (4.5 acres). Building it took Jocelyn Bell 
two years, erecting posts herself with the aid of 
a heavy sledgehammer.

When it was complete the instrument was 
used to study the recently-discovered objects 
known as quasars. In those days the results 
were recorded on paper tape, and while labori-
ously studying miles of this data Bell found a 
bit of “scruff” that moved across the sky with 
the stars. Not only that, but she found that the 
signal was regularly pulsing, about once per 
second. This was a real achievement demand-

ing great persistence as the signals were min-
gled with radio noise from many other sources. 
At the time there was no known natural source 
for such regular signals and the team referred to 
the mysterious source as “Little Green Man 1”. 
Three more sets of signals were discovered from 
other parts of the sky by Bell (many more have 
been discovered since then) and the name ‘pul-
sar’ (pulsing star) was coined to describe them.

Pulsars were eventually identified as rapidly 
rotating neutron stars emitting a narrow beam 
of energy rather like a lighthouse. As the pulsar 
rotates the beam sweeps over the Earth to be 
detected. Astronomers have learned a lot about 
how some stars end their lives from studying 

pulsars. Bell’s supervisor Antony Hewish shared 
the Nobel Prize for Physics in 1974 “for his deci-
sive role in the discovery of pulsars”.

Today, Jocelyn Bell is Professor Bell Burnell 
and is an eminent figure in astronomy being the 
recipient of many awards for her work. She is 
also a superb public speaker to audiences of all 
ages. In February 2007 Jocelyn Bell Burnell paid 
a visit to both Armagh Planetarium and Ob-
servatory. Professor Bell-Burnell’s links with the 
Planetarium go back to before it opened as her 
father was the chief architect of the Planetarium 
building. 

Jocelyn Bell Burnell generously took time from 
her busy schedule for an interview for As-
tronotes.

Astronotes: How would you describe a pulsar?

JBB: It’s the left-overs from an exploding star. 
It’s only 20km across and very dense. If you had 
a sewing thimble, and jammed the six billion 
people who live on Earth into it, it would weigh 
as much as a thimbleful of pulsar. That’s how 
dense it is.

Astronotes: Say you were floating in space close 
to a pulsar, what would it look like?

JBB: Dangerous! It would be a small, dull ball, 
but emitting a lethal beam of radiation.

Pulsar Pioneer visits us

Jocelyn Bell Burnell with Astronotes editor Colin 
Johnston. 

“Jocelyn Bell Burnell’s 
father was the chief          
architect of Armagh   

Planetarium”
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Astronotes: Did you ever seriously think you had 
really found little green men?

JBB: No! That was tongue in cheek, just a 
nickname.

Astronotes: If your team had not discovered 
pulsars would anyone else have found them? Or 
would they still be out there waiting for us to find 
them?

JBB: Ten years later maybe. The X-ray astrono-
mers were on the track. They were actually look-
ing for neutron stars but couldn’t clinch it, but 
they would have eventually got there. 

Astronotes: In your opinion what is the greatest 

astronomical discovery in the last forty years?

JBB: Dark matter- we haven’t worked fully 
through it yet. It’s a discovery that’s still going 
on.

Astronotes: You are very skilful in communicating 
astrophysics to the public. What’s your secret?

JBB: I don’t know, I think I inherited it from my 
father. He was an excellent teacher.

Astronotes: Do you have any advice for young 
people who are interested in astronomy?

JBB: It’s a great subject- do it!

11.55 pm The current time on the Doomsday 
Clock

Doomsday Drawing Near?  
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the board of directors of the magazine ‘Bulletin 
of the Atomic Scientists’ to draw the public’s 
attention to the nuclear threat, midnight being 
the time when Doomsday will occur. In 1953 it 
was moved to two minutes to midnight when 
the United States and the Soviet Union were 
both testing thermonuclear devices within nine 
months of each other. This is the closest it has 
ever been to midnight. In total it has moved 
eighteen times since it was first created. 

The difference between this most recent move-
ment and previous time changes is that the Bul-
letin of Atomic Scientists’ board members have 

“Climate change is the 
second biggest threat to 

Earth”

By Naomi Francy, Education Support Officer

It is inevitable that some day the world will fail to 
exist as we know it. When? Who knows! How? 
We have a few ideas, who will be here to see it? 
Again we don’t have any answers. There are many 
theories on what will destroy planet Earth, such 
as nuclear annihilation, global warming or the Sun 
becoming a red giant. “Theories” is the important 
word in that sentence as the no one knows for 
sure! 

On 17 January 2007 experts decided to move the 
Doomsday Clock two minutes closer to midnight, 
leaving it at five minutes to twelve. For those who 
are not familiar with the Doomsday Clock, it was 
created in 1947 after the United State’s atomic 
bombs were dropped on Japan. It was founded by 
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considered for the first time climate change in 
their doomsday estimations. Every previous 
move was responding to events such as new 
countries testing nuclear weapons. The board 
has said that climate change has now become 
the second biggest threat to the existence of the 
Earth after global nuclear war. Although carbon 
dioxide levels in the atmosphere are increas-
ing gradually, this is becoming irreversible and 

unfortunately some countries are slower to react 
to this growing concern than others.

The Intergovernmental Panel on Climate Change 
(IPCC) is involved in monitoring the change in 
our Earth’s climate investigating various factors. 
The panel’s most recent report was published in 
2001 and amongst many graphs was this one 
which shows that even after we have reduced 
our CO2 emissions the thermal expansion 
of the oceans will continue for nearly a thou-
sand years, causing extensive sea level rise. 

Temperature and CO2 emissions will take a few 
centuries to stabilise, continually contributing to 
sea level rise. 

However these estimates may be inaccurate as 
they are derived from models that do not include 
estimates of CO2  release from rainforests, soils 
and methane from permafrost and beneath con-
tinental shelves. These additional greenhouse 
gases could increase the rate of global warming 
significantly. The IPCC will be publishing their 
next report this year and a recent conference 
in Paris suggested that within the next century 
global temperatures will increase by 3 degrees 
C. However some believe it could be as great as 
6.3 degrees C!

Predictions like these led ‘The Bulletin of Atomic 
Scientists’ to decide that we are changing our 
climate for the worst and this will be a long term 
threat to the survival of civilisation. However, 
they still consider nuclear warfare to be the top 
risk for a doomsday event. With the threat of 
nuclear weapons and the increasing concerns 
about our warming climate, every day dooms-
day will be drawing nearer. But only time will tell 
what the future holds for our planet, so now all 
we can do is wait and recycle!

“thermal expansion of the 
oceans will cause the seas 

to rise”

Things to Come? Sea levels will continue to rise 
no matter what we do.
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“If the Sun stopped gen-
erating energy our future 

would look bleak”

photon’s trip upwards is slower than you may 
imagine. A photon travels at the speed of light 
(because they are light), but inside the Sun they 
do not get a clear run. The core is so dense there 
are atomic nuclei everywhere, so each photon 
can travel only a short distance before hitting a 
nucleus and being absorbed. After a short pause 
the nucleus spits the photon out again in a ran-
dom direction- which could be back the way it 
came- and the photon continues on its way until 
it hits the next atomic nucleus. This happens tril-
lions of times on each photon’s journey through 
the Sun. Inside the Sun, a photon follows an 
erratic, meandering route, sometimes doubling 
back on itself until it eventually blunders into the 
freedom of space. As a result, the journey time 
through the Sun can be very, very long indeed. 
On average, photons of energy may take about 
40 000 years to travel from the centre of the Sun 
to its surface, that is equivalent to about 2cm per 
hour which is much, much slower than a snail’s 
pace. The Sun’s surface, by the way, displays 
many spectacular phenomena such as sunspots 
and prominences, these will be covered in a 
future issue of Astronotes.

As a by-product, the fusion reactions in the Sun’s 
core also generate a multitude of particles called 
neutrinos. Neutrinos are strange ghostly little 
beasts; travelling at almost the speed of light 
they have an extraordinary ability to pass straight 

The Science of Sunshine

The crew of Icarus II  The cast of ‘Sunshine’ 
includes Rose Byrne, Michelle Yeoh and Cillian 
Murphy .  
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By Colin Johnston, Science Communicator

“The sun is dying, and mankind is dying with it. 
Our last hope: a spaceship and a crew of eight 
men and women. They carry a device which will 
breathe new life into the star. But deep into their 
voyage, out of radio contact with Earth, their 
mission is starting to unravel. Soon the crew are 
fighting not only for their lives, but their sanity.” 

This is the plot of ‘Sunshine’, a new science fic-
tion film directed by Danny Boyle to be released 
in the UK on March 16. The movie is set fifty 
years in the future. How plausible is this? Could 
our Sun really fade away in just a few decades?

In a very simplified nutshell, the Sun, like every 
other main sequence star generates energy deep 
in its core by converting hydrogen into helium. 
Exactly the same process occurs in a detonating 
thermonuclear bomb, so the core of the Sun can 
be thought of as one enormous nuclear explo-
sion. This fusing of hydrogen into helium only 
happens in the core as only there are the pres-
sure and temperature high enough to fuse atoms 
together. The released energy travels upwards 
from the core until it eventually escapes the 
Sun’s surface. It is a long journey, about 700,000 
km, or almost twice the distance from the Earth 
to the Moon. Once it leaves the Sun’s surface 
most of it shines outwards into empty space but 
after a journey of about 8.3 minutes a tiny frac-
tion of it falls on the Earth, bringing us light and 
warmth. If somehow the Sun ceased converting 
hydrogen into helium, it would stop generating 
energy and our future would look bleak.

Each nuclear reaction in the core releases its en-
ergy as a tiny ‘packet’ called a photon and each 
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through matter. It is has been claimed that a 
neutrino would have a 50% chance of passing 
unhindered through a block of lead 50 light years 
thick! As a result, when each fusion between two 
hydrogen nuclei occurs, creating a photon of en-
ergy and a neutrino, the photons begin aimlessly 
lurching from one collision to the next. Mean-
while the neutrinos created in the core leave the 
photons standing as they zip through the Sun’s 
outer layers in just over a couple of seconds and 
escape into space. A small portion of them reach 
Earth just over eight minutes later. If we could 
detect them it would give us nearly instant news 
on what is going on inside the Sun. Detecting 
neutrinos sounds impossible since they can 
pass through virtually anything without stopping 
but it has in fact been done. The first ‘neutrino 
telescope’ was a giant tank of very pure chlorine-
based chemicals (located deep underground to 
shield it from radiation sources). When a neutrino 
strikes a chlorine atom there is slight chance of 
it being absorbed, converting the chlorine atom 
into an atom of argon in the process. This is in-
credibly unlikely but there is a staggering number 
of neutrinos emitted by the Sun. Hold the palm 
of your hand in front of the Sun for a second: six 
trillion neutrinos have just passed through your 

Unquiet Sun Prominences are huge clouds of 
relatively cool dense plasma suspended in the 
Sun’s hot, thin atmosphere. At times, they can 
erupt, escaping the Sun’s atmosphere as seen 
in this image from the SOHO spacecraft. Promi-
nences and sunspots are generated far above the 
sun’s core.

hand. As there are so many neutrinos passing 
though the tank, after a week there should be a 
measurable amount of argon in it. The experi-
ment is very difficult to do, requiring great care 
and the leading researcher who pioneered the 
technique, Raymond Davis, deservedly shared a 
Nobel prize for the work.

By observing the neutrinos emitted by the Sun, 
we can monitor the fusion reactions going on 
inside it in almost real time. If we did not see as 
many neutrinos as we should, we get alarmed. 
In fact we have already had this experience. In 
his measurements, Davis saw only a third of the 
number of neutrinos from the Sun that theory 
predicted. Was the Sun going out? Thankfully 
the answer is no, but it took several decades to 
find out what was really happening. It was known 
that there are three types of neutrino. Only one 
type, the electron-neutrino is produced in the 
Sun, and the experiment was designed to detect 
them alone. Later research has discovered 
that neutrinos can spontaneously change their 
type as they travel through space. Imagine you 
‘phone a take-away pizzeria to order a pepperoni 
pizza, but when it arrives you find it is a ham and 
pineapple pizza. When you investigate you dis-
cover that the toppings on all the pizzas ordered 
from the restaurant are constantly morphing 
randomly from pepperoni to ham and pineapple 
or chicken and sweetcorn from the minute they 
leave the oven. As a result of these weird goings-
on there is only a one in three chance you will 
receive the pizza you want. In the case of solar 
physics the pizza oven is the Sun’s core and the 
different topping are the different types of neu-

trino- it seems strange but it really happens!
Newer neutrino detectors can identify all three 
types of neutrino and once we look for all three, 
we do indeed see the correct number from the 
Sun. They were all the same type when they left 
the Sun but changed en route. If the scenario 
from the movie really happened- and note that 
there is no way that we know of that it could 
come true- the first we would know is when we 
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“The Sun has been in a 
delicate balance for 4.6 

billion years ”
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“It’s easier to send a probe 
out of the Solar System than 

it is to send one into the 
Sun”

saw a lower number of solar neutrinos.
The Sun has spent its 4.5 billion years of exist-
ence maintaining a delicate equilibrium. The Sun 
contains a lot of material, equivalent to more 
than 330 000 Earths. This means its gravitational 
pull is very strong, if you could stand on the 
surface of the Sun, you would be nearly thirty 
times as heavy as you are on Earth. Why does 
this crushing gravity not collapse the Sun into 
a denser sphere? Earlier I compared the Sun’s 
core to a nuclear explosion; in the Sun (and other 
‘normal’ stars) the energy unleashed in the core 
ought to blast it apart- except the enormous 
gravity is pressing downwards holds it together. 
In this way the Sun is in a delicate but very 
stable balance which has remained more or less 
constant (it is slowly getting hotter through the 
aeons) for 4.6 billion years. It is now about half 
way through its life. The Sun has billions of years 

worth of hydrogen left as fuel and will continue to 
shine throughout that time. Eventually there will 
be one last perfect day on Earth, then the hydro-
gen in the Sun’s core will be exhausted. Nuclear 
fusion will trickle to a halt. Less energy will radi-
ate out, so there will be less to oppose gravity’s 
grip. Material from the Sun’s outer layers will fall 
inwards and the Sun’s core will contract - getting 
even hotter and denser than ever before. Under 
these conditions, new fusion processes can 
begin as helium is converted into carbon and 
oxygen, releasing energy and the Sun will swell 
into a new equilibrium as a bloated red giant star 
so large that it will almost engulf the Earth. By 
this time our planet will be a scorched sphere, 
baked dry of life. 

The ‘Sunshine’ movie’s plot raises another inter-
esting issue: it is extremely hard to send space-
craft from the Earth to the Sun. To send a probe 
diving into the Sun sounds easy, after all it is a 
huge target, but in practice when the probe is 
launched it will share the Earth’s orbital velocity 
around the Sun (about 30 km/s). To make it fall 
sunward we need to cancel this velocity out and 

there is no existing rocket booster that can do 
this. This requirement is so demanding that there 
is nothing on the drawingboard that might do the 
trick either. It takes less energy to send a probe 
out of the Solar System than it does to send one 
into the Sun (and there is no point even consid-
ering a return trip). Sending spacecraft close to 
the Sun requires a powerful booster and multiple 
gravity assist manoeuvres around planets. In a 
seven year journey to Mercury NASA’s MESSEN-
GER spacecraft will make several fly-bys: Earth, 
Venus twice, and Mercury three times in order 
to slow down enough for its engine to be able to 
put it into orbit around the innermost planets. In 
the interests of drama, the Icarus II in the film will 
probably travel by an unfeasibility fast route.

As far as science tells us the Sun will outlive all 
of us, so no desperate spaceship crew will ever 
need to re-ignite the Sun. The movie ‘Sunshine’ 
is fiction after all, but hopefully it will make the 
audience think just a little about the delicate bal-
ance of forces which sustain our star, and thus 
us all.

The Other Sunshine Hopefully no one will con-
fuse Danny Boyle’s gritty epic with our show for the 
under-fives.
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Moon Phases, Mar 2007 
Sat 3 Mar  FULL MOON NB with 
Lunar Eclipse 
Mon 12 Mar Last Quarter 
Mon 19 March NEW MOON 
Sun 25 March  First Quarter
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NISO boggles at Young 
Scientist Exhibition
By Robert Hill, Northern Ireland Space Office

At the start of 2007, the Northern Ireland Space 
Office was asked to give presentations at the BT 
Young Scientist and Technology exhibition, RDS 
Arena, Dublin.

This seemed like a good opportunity to promote 
the new wing of Armagh Planetarium at a very 
high media awareness event and thus I agreed to 
give talks over the three days.

As part of NISO activities, I am very keen to find 
ways of integrating stereoscopic animations (3D 
images seen with polarised glasses) into science 
and society events. I gave our colleagues at 
Amazing Interactives a call to see if they would 
be interested in producing some content us-
ing their Bogglevision technology. As a result, 
we came up with a twenty minute presenta-
tion titled ‘The Journey of an E-mail.’ Through 
stereoscopic animation, with a live presenter, 
audiences would learn how an email leaves their 
home or workplace and arrives magically on the 
other side of the world, something we all take for 
granted in modern day society.

When I arrived at the RDS for rehearsals, one 
day before the event, I suddenly saw the scale 
of the stereoscopic arena. I originally though I 
would be stuck in a corner of the exhibition, with 
a few seats and a darkened room. Not at all! BT 
had taken over the RDS Concert Hall and in-
stalled a huge cinema screen (specially designed 
for the event) and hired out two cinema projec-

tors to create the stereo animations. The result 
was astounding and word soon got out.

Over three days, over 10 000 visitors saw the 
show, filling the hall 600 at a time and the feed-
back was tremendous. We even made the front 
page of the Irish Times!

It is hoped that we will create a similar environ-
ment next year, but this time utilising astronomy 
and space-related stereo content. 

The entire event was a tremendous success 
with over 1000 young scientist and technology 
projects on show. The overall winner was Somali 
born Abdusalam Abubakar, a 3rd year student 
from CBS Synge Street, Dublin.  Abdusalam’s 
project entitled, “An Extension of Wiener’s 
Attack on RSA” and his achievement was an-
nounced by Minister for Education & Science 
Mary Hanafin TD and Mike Maloney, CEO, BT 
Ireland at an awards ceremony held at the RDS.

Bogglevision on show Over ten thousand visi-
tors saw the show.  

“the feedback was tre-
mendous - we made the 

front page of the Irish 
Times!”
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The real Star Wars
By Colin Johnston, Science Communicator

On 11 January, FY-1C, a derelict Chinese weath-
er satellite, was quietly circling the Earth when 
a sudden and brutal assault smashed it into at 
least 900 pieces. Its attacker was a projectile 
launched by a ballistic missile as China’s military 
tested its latest toy, an anti-satellite weapon or 
ASAT and converted one large piece of space 
junk into nearly a thousand little ones. 

The experiment drew considerable international 
criticism, some of which was rather hypocriti-
cal. Throughout the Cold War both the U.S. and 
former Soviet Union developed various ASAT 
weapons. According to public sources none are 
ready for use at present. In the 1970s and 1980s 
the Russians maintained a fleet of Istrebitel 
Sputnikovs (“satellite destroyers”). There are 
persistent and credible stories too that weapons 
were installed on several of the Salyut space 
stations. In 1985 the U.S. Air Force successfully 
destroyed the Solwind science spacecraft with 
a missile launched from a jet fighter. Admirably, 
alarmed by the possibility of a space arms race 
and the project’s ever-expanding costs, the US 
Congress prevented the planned purchase of 
112 of these weapons. In more recent years, 
the Pentagon has spent nearly $400 million to 
develop a much more advanced “kinetic kill ve-
hicle”, although this project failed to produce any 
functioning hardware. Against this background 
the decision by the government of China, a rising 
world power, to test a space weapon seems like 
an attempt to keep with the other great powers.

The protests against the test are completely 
justifiable. Earth orbit is filling up with human-
made debris, ranging from worn-out but intact 
satellites tthrough tools lost by spacewalking 

astronauts to microscopic fragments. These are 
essentially shrapnel from exploding satellites, 
a few were destroyed deliberately as part of 
American or Russian weapons tests, but most 
were accidents. There have been explosions of 
surplus fuel left in the satellite’s tanks and more 
rarely faulty batteries have detonated, wrecking 
satellites. About two hundred such incidents 
have generated about 100 tonnes of fragments; 
all travelling around our planet faster than bul-
lets. These are a significant and growing hazard 
to space travellers. In 1996 the French satellite 
Cerise was crippled by a collision with a piece of 
space junk. Manned spacecraft like the Shuttle 
have to make course changes to avoid known 
space debris but the threat is greatest from 
the unknown bits of debris, those too small to 
track. Sooner or later there will be a significant 
accident, perhaps even with human casualties, 
caused by such a particle. Deliberately adding 
to the dangerous cloud of junk above our heads 
was a deeply irresponsible act. 

Apart from the practical objects, does anyone 
want a deadly new arms race in space? Thank-

Inspired by Science Fiction?  This 1941 illustra-
tion by Leo Morey shows a similar principle to the 
Chinese ASAT in colourful action . 

“The Shuttle has to 
change course to avoid 

debris ”
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by Colin Johnston, Science Communicator

Ask anyone to draw a picture of a planet and I’ll 
bet they draw a ringed planet like Saturn. This 
giant world has always stood out from the other 
worlds of the Solar System thanks to its amazing 
rings, in astronomy books it was ‘The Ringed 
Planet’. Thirty years ago we discovered Uranus 
has its own rings. Now we know that all the giant 
planets have rings, but only Saturn has Rings. 
The rings of Uranus are dark and murky, Saturn’s 
are dazzling. The rings of Neptune are broken, 
clumpy and are possibly only temporary features. 
In contrast Saturn’s rings encircle the planet and 
will be there for a long time to come. Jupiter 
has wispy rings of dust which would be all but 
invisible even if you were right beside them (two 
NASA probes flew past the giant planet without 
noticing its rings). In contrast the rings of Saturn 
are so spectacular that Galileo found them as 
soon as he pointed his first telescope towards 
them – mind you, genius though he was, he 
never made sense of what he was seeing!

Where and when can you see this wonder? If you 
go outside about 8.30 pm in the middle
of March, look south west and you will see the 
constellation of Orion. Twinkling away to his 
left you should see the twin beacons of Sirius 
and Procyon (see previous Astronotes for more 
details on locating these objects). Turn your 
gaze further left and slightly up from the two 
stars and you will see two very bright stars, fairly 
close together. The left and lower of this pair is 
Regulus (Alpha Leonis), one of the brightest stars 

in the sky. Its companion to the right is Saturn 
appearing to the naked eye as a bright, yellowish 
star. If you want to see the rings, and believe 
me, you won’t regret it; you will need the help 
of a large pair of binoculars or a telescope. A 
magnification of at least 20 is required to clearly 
resolve Saturn’s rings for most people. You will 
also need something to steady the instrument 
you are using as shaky hands will turn a sharp 
view of a planet into an annoying squiggle. When 
you are all set up, you won’t get a Hubble Space 
Telescope-like performance from your binoculars 
(if you do, tell me please and I’ll buy them from 
you) but you will be able to see the planet as a 
tiny yet exquisite jewel.

What are you seeing? The planet itself is a pretty 
bland yellowish cream in colour. Like Jupiter, you 

Bluffer’s guide to Saturn

fully there seems to be very few. In fact, in the 
USA military satellite operators have never 
wanted the complications the use of weapons 
in space would bring. Unfortunately the Chinese 
experiment may not only have endangered other 
space users by populating low Earth orbit with 
more shrapnel but it may provoke renewed ex-
periments in space warfare from other nations. 
This would be sad indeed. Imagine the example 
it would set if instead the Chinese government 

announced that it would not pursue such tech-
nology any further. Already the United Nations 
forbids nuclear weapons or other weapons of 
mass destruction being stationed in orbit. If other 
nations were shamed into following this lead 
into renouncing all weapons intended for use in 
space, we could see the beginnings of space as 
a demilitarized region (as Antarctica is, by inter-
national treaty). It may not happen, but it would 
be good if it did.

Lord of the Rings A classic NASA image of Sat-
urn with some of its moons taken by Voyager 2.
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are seeing a continuous sea of cloud blanketing 
the planet. Again like Jupiter, the atmosphere of 
mostly hydrogen (with a little helium and traces 
of other gases) is turbulent and wracked with 
violent storms. However, without a big telescope 
it is difficult to discern any bands or spots in 
Saturn’s atmosphere as it is hazier than Jupiter’s. 
Probably you will be more intrigued by the rings. 

Saturn is a big planet, about nine times as wide 
as the Earth, so the rings are huge. Let me put 
them into scale, if Saturn and the rings were 
moved so that one edge of the rings touched  
the Earth, then the distance across the rings 
to the opposite edge would extend more than 
halfway to the Moon. However they are very 
thin, being less than one kilometre thick. I don’t 
believe there can be anyone who thinks the rings 
of Saturn are solid. They are composed of count-
less particles of water ice (plus a few impurities) 
ranging in size from microscopic specks to the 
size of houses, constantly banging into each 
other in an orbiting avalanche hurtling around the 
planet about forty times as fast as a Concorde. 

The rings have several dark ’gaps’ in them, one 
called the Cassini Division is particularly promi-
nent. Until Saturn was visited by probes this was 
though to be a literal gap in the rings but now we 
know the rings are a continuous disc which var-
ies in density and colour. In the Cassini Division 
the particles are greyish and more thinly spread 
than  elsewhere.

What are the rings? They look like the remains of 
something that has been smashed up. Our best 
guesses say that is just what they are. Saturn’s 
gleaming ring system is much younger than the 
planet. How do we know that? Well, the natural 
debris that drifts around the Solar System is 
mainly dark-coloured rock and carbon com-
pounds. Over the aeons, some of this must be 
getting swept up into the rings, darkening them 
and we can calculate how long this would take. 
Since the rings are still bright we estimate that 
they are only a few hundred million years old.  
Perhaps in those distant days a moon of Saturn 
was smashed to pieces by an intruding comet 
creating the rings

Saturn has a lot of moons. At least 56 individual 
moons have been found, although there may 
never be an exact number as each orbiting 

chunk of ice in the rings is technically a moon, 
and it is difficult to draw a dividing line between 
a large ring particle and a tiny moon. Most of 
what we know about the moons comes from the 
Cassini probe, which is still whirling around the 
planet. The moons are all chunks of rocky ice, 
but are very different in appearance from each 
other. Some, such as Iapetus and Enceladus 
are odd-looking and one, Hyperion is seriously 
weird. We’ll deal with them another time. Pick of 
the bunch, and the only one you are likely to see 
with a telescope from your garden, is Titan. This 
is a fascinating world, it is three quarters the size 
of Mars, and bigger than Mercury. It is cov-
ered by a thick atmosphere of mainly nitrogen 
made murky by natural smog of hydrocarbons. 
Beneath this brownish-orange pea soup is a 
landscape with lakes and occasional rivers, oc-
casionally moistened by a light drizzle. Sadly the 
liquid in the lakes and rain is not water, but liquid 
ethane and methane. Titan’s climate is uninviting, 
the temperature never rises over a frigid -180°C. 
The only photograph we have from the surface of 
Titan was taken by the Huygens spacecraft and 
shows a desolate, dark sandy plain strewn with 
whitish boulders and pebbles. 

So there you have it, once you have read this ar-
ticle you will know enough to convince  everyone 
that you are an expert on Saturn. All you need to 
do now is go outside and look!

Hyperion A moon of Saturn with an odd spongy 
surface.
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Comet McNaught, C/2006 P1: This is the brightest 
comet in over forty years and the second bright-
est since 1935; Comet Ikeya Seki in 1965 was 
brighter. Discovered by Robert McNaught on Au-
gust 7, 2006, the comet reached its closest point 
to the Sun (perihelion) on Jan 12, 2007. For some 
of the best views of the comet you had to be south 
of the Equator although it was visible in broad 
daylight from central and southern Europe for a 
short time. The tail was so long and so spectacular 
it was actually visible above the horizon north of 
the Equator in places like Hawaii even when the 
head was well below the horizon. As it got close 

to the Sun it wasn’t visible from Earth but it could 
be seen by the LASCO instrument on-board the 
SOHO satellite – images from the satellite could be 
viewed on the internet in almost real time. Usually 
you can only see comets from very dark skies well 
away from city pollution but Comet McNaught and 
its tail were so bright they were visible in urban 
twilight skies. This is a non-periodic comet which 
means if you didn’t see it this time you never will 
– the comet will never return to the inner solar 
system. Hopefully we won’t have to wait decades 
for another bright comet to come along. (Caption 
by Paul O’Neill, Education Support Officer)

Image of the Month
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