
   PUBLIC OPEN EVENINGS AT THE INSTITUTE OF 
ASTRONOMY 

WEDNESDAY 1ST DECEMBER 2010 
 
Welcome to our weekly public open evenings. Tonight there will be a 30 minute talk starting promptly at 7.15pm, 
followed by an opportunity to observe if (and only if…) the weather is clear. Two of the historical telescopes will be 
open, and the CAMBRIDGE ASTRONOMICAL ASSOCIATION will be providing a floorshow on the observatory lawns 
relaying live images from three modern telescopes. If it’s cloudy, the CAA will offer a second short talk in the lecture 
theatre after the tea break, for those who are interested. The schedule for the coming term can be found at the 
outreach website at :   www.ast.cam.ac.uk/public/public_observing/1011/ 
 

If you have any questions, suggestions or comments about the IoA Open Evenings  
please get in touch with CAROLIN CRAWFORD csc@ast.cam.ac.uk 

 

This week’s talk : Robin Catchpole is detailing some Highlights of the Solar System 
Next week’s talk : Adrian Potter is introducing us to The Stellar Zoo 
 

CASSINI FLIES PAST ENCELADUS ... 
Cassini continues to orbit around Saturn and its moons, and is currently carrying 
out a sequence of flybys of the ice moon Enceladus. This particular moon is 
fascinating, as jets push plumes of ice vapour and particles out from under the 
surface, deep into space where the ejected matter settless to form Saturn’s 
ethereal E ring. The first fly-past happened yesterday, when the spacecraft 
swooped to within 30 miles of the surface, focussing its attention on a slightly 
warmer spot detected near the moon’s south pole. Thought to be a slightly 
thinner, or more fractured region in the covering ice sheet, this is an ideal place 
for the spacecraft to investigate the composition of the material emerging in the 

jets from the surface fissures. Cassini will make a second flypast over this region in April next year, but will first 
make a comparison pass over the north pole of Enceladus on December 21st. 
 

...AND DISCOVERS AN ATMOSPHERE AROUND RHEA 
For a while, there were suggestions that Rhea – Saturn’s second-largest moon – might be the only moon to have its 
own system of (very sparse) rings around it. The initial idea that something was odd close to the moon came from  
the way that the pattern of charged particles flying past Rhea to be detected by Cassini was disturbed. The results 
from a fly-past of Rhea carried out by Cassini early this year in March, has suggested an alternative explanation – 
that instead the moon has a very sparse atmosphere. Not apparent at a distance, this atmosphere was only 
discovered when Cassini was sent on a close flyby of the moon, and actually flew through the thin layer of gas. The 
scientific instruments detected molecules of both 
oxygen and carbon dioxide, up to about 70 billion of 
them per cubic metre. And in case those numbers 
don’t mean much, realise that this is still seven 
trillion times less dense that the gas in Earth’s 
atmosphere… 
 Rhea is a barren, cratered moon composed 
of three parts ice to one part rock. This thin 
atmosphere is most likely created by high energy particles trapped in Saturn’s magnetic field, which can escape to 
smash into the surface of the moon. This collision triggers chemical reactions that can decompose the surface ice to 
kick out atoms, molecules and ions of oxygen.  The source of the carbon dioxide is a not less obvious, but it may 
originate from small meteoritic material embedded in the water ice. However, its presence suggests that an ice 
moon could have a surprisingly complex – and potentially, organic – chemistry. And if a desolate moon like Rhea 
can create and hang onto a thin atmosphere, then it’s quite possible that similar moons around all the gas giants 
could as well – as long as they have enough mass, and so enough gravity to retain an atmosphere.  It may well be 
that one of Saturn’s other large moons, Dione, will be revealed to have an atmosphere if and when Cassini carries 
out a close flyby of its surface in about a year’s time.  
 

OVER 500 EXOPLANETS! 
The first planets around stars other than our Sun were discovered only about 20 years ago, but just last week the 
tally of such ‘exoplanets’ discovered to date passed 500. Admittedly, the rate at which they are discovered has 
accelerated rather sharply over the few years, mainly due to the increased resources now dedicated to the search – 
from ESA’s Corot and NASA’s Kepler spacecraft, to a range of sophisticated instruments and techniques using large 
ground-based telescopes.  
 



SPOT THE DIFFERENCE ON JUPITER 
When you observe the multi-
hued disc of Jupiter (as we hope 
you will tonight!), you can see 
only the tops of the clouds in its 
deep atmosphere, wherein 
hurricanes and storms are raging. 
These weather systems are 
constantly on the move, and 
different colours are given off 
from material at different depths 

in the atmosphere. The characteristic pattern of horizontal stripes (dark in colour) and bands (lighter) trace the 
interaction between Jupiter’s winds and the chemistry within the clouds. Paler clouds comprising white ammonia 
ice float at a high altitude, and obscure the darker, brown clouds at lower down. Strangely, one of the dark stripes 
appeared to vanish completely earlier this year, turning into a band (spot the difference in the two images above). 
It’s now darkening again – presumably as the higher clouds uncharacteristic at this latitude are clearing. This cycle 
of fading and revival of a stripe over a period of a few months has been seen plenty of times before, the last time 
being in the early 1990’s. Thus this is the first time that we can observe both the chemical and dynamical changes 
involved with the new generation of telescope instrumentation and technology.  
 

THE NEXT SHUTTLE LAUNCH  
The last voyage of the space shuttle Discovery was due to launch in early November, only to be delayed when cracks 
were discovered in the external fuel tank. NASA engineers are still trying to understand how these cracks can have 
developed, as nothing like them have been found previously before a launch. The best guess is they may have 
formed as a result of some mishandling during either the assembly of the fuel tank or its transportation to the 
launch pad. Such cracks are dangerous not so much because the tank itself might split; it’s more that they could 
cause the foam covering of the tank to flake off and impact the Shuttle vehicle during launch. It’s precisely this kind 
of damage that left Columbia so vulnerable on its re-entry to our atmosphere). Unfortunately, it looks like it will be 
mid-December at the very earliest before Discovery is cleared to fly, and it’s much more likely to be well into 2011.  
 

IS THE ANDROMEDA GALAXY A MERGER?  
Our own Milky Way is currently being pulled towards its twin sister, the nearby 
Andromeda galaxy, at a rate of around 200,000 miles per hour; astronomers 
confidently predict that one day 6 billion years in the future, the two will merge 
in a spectacular collision. However, a new computer simulation - this time 
concentrating solely on Andromeda’s past rather than its future -  has suggested 
that this galaxy itself was formed in the merger of two smaller galaxies. This 
wasn’t an instant attraction – the whole process lasted some 3-4 billion years, and 
was only completed around 6 billion years ago. Astronomers are always trying to 

work out how galaxies build up, at what rate, and what they might have looked like in the early stages of their 
formation – this enables us to interpret the light we collect from very distant galaxies, as we are observing them as 
they were when very young, and very unlike the present-day galaxies they might by now have evolved into. In the 
absence of any ability to fast-rewind time, we have to rely on such simulations, and this one was tracked the 
behaviour of up to eight million particles tracing the movement of stars, gas and dark matter. The simulations can 
also be regarded as useful tests on how well we understand, model, and reproduce the physical processes taking 
place on the largest scales. 
 

WHAT’S IN THE SKY THIS WEEK?   
The MOON has just passed its last quarter, and is now steadily waning till it 
disappears into a new Moon this coming Sunday. JUPITER remains a 
prominent feature in the early evening sky, at an altitude of about 30 degrees 
above the horizon to the South by 8pm – and the brightest thing in the sky 
to emerge in the evening twilight. At the other end of the night, VENUS is 
now very bright, low down in the pre-dawn sky with SATURN relatively close 
by, and fainter. For example, if you are an early riser and look to the south-
east tomorrow morning (2 Dec) around 6.30am, you can see Venus and 
Saturn to either side of the bright star Spica, and above the thin crescent 
moon; the diagram to the right shows the approximate configuration.  
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