
   PUBLIC OPEN EVENINGS AT THE INSTITUTE OF 
ASTRONOMY 

WEDNESDAY 19TH JANUARY 2011 
 

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 

We are also on TWITTER - twitter.com/IoACOA 
 

This week’s talk : Christopher Berry is Seeing inside the Sun 
Next week’s talk : Andrew Fox will be talking about The European Southern Observatory – Europe’s Big 
Eyes on the Sky  

CASSINI VISITS RHEA 
Rhea is Saturn’s second-largest moon, a 950-mile 
wide world consisting of water ice packed around a 
small rocky core. Its surface is heavily scarred by 
craters upon craters; like Earth’s Moon, this cratered 
surface can be read as a record of all the impacts the 
moon as suffered during its history. Rhea was the 
subject of the latest flyby of NASA’s Cassini 
spacecraft last week, which made its closest approach 
yet of the icy moon, cruising past only 40 miles above 
the surface. As well as taking clear images of the 
shadowed craters (see left), Cassini also snapped 
some of the long straight faults that criss-cross the 

flatter regions of Rhea’s surface. These suggest that Rhea may have had an active geological history, but 
this never developed to the level of activity seen on another of Saturn’s moons, Enceladus, where deep 
cravasses in the icy surface tap into the warm interior, releasing vast plumes of water and dust. The data 
on this flyby taken from other instruments will also be used to see if they can yield more information 
about Rhea’s recently-discovered atmosphere (a thin layer of oxygen and carbon dioxide), and its origin.  
THE MILKY WAY'S INVISIBLE FRIENDS... 
You’d think we knew all there was to know about our own Galaxy and 
its companions by now, but a large gulf remains between what we 
observe, and our theories about how the galaxy formed. The Milky Way 
is not isolated in space, but lives in the ‘Local Group’ of about 25-30 
galaxies. Most of these are dwarf galaxies that each orbit one of the 
three main large spiral galaxies; two of the most famous examples are 
the Magellanic Clouds, visible in Southern skies.  The problem is that 
theories of galaxy formation predict the presence of such small satellite 
galaxies in great excess of what is observed. One way of resolving this 
issue is the suggestion that such ‘missing’ galaxies could be predominantly composed of ‘missing’ mass – 
ie of dark matter, which doesn’t absorb or emit radiation at any wavelength. But could we find very dim 
dwarf galaxies when we can’t see them directly? Well, they still have mass, and if something has mass, it 
has gravity – and we can observe this gravitational tug on ordinary matter that does radiate light and is 
thus observable.  A new idea is to look in the radio waveband for disturbances such as ripples, or long 
trails of hydrogen gas originating from the very outer edges of a Galaxy’s disc (see picture).  Such 
structures are readily seen in many spiral galaxies, following in the wake of visible companions; they 
could readily also trace the whereabouts of dark satellites, and reveal much about their mass content. 
This method has now been applied to the Milky Way, where scientists have used the detection of a set of 



swirling ripples to infer the presence of a particularly huge satellite galaxy some 260,000 light-years from 
the centre, with a mass  of around 1% of the Milky Way (which is still some 3-10 billion times that of our 
Sun). So there may well be a ‘Galaxy X’ lurking out there... now all we have to do is to see if we can prove 
it’s there by looking for  faint pocket of  stars that may confirm its presence. If proven, this technique 
could be one way to search for a whole population of dark dwarf galaxies, and perhaps finally reconcile 
the mismatch between theory and reality.  

RED DWARF STARS MAY NOT BE FRIENDLY TO LIFE 
We are lucky to live on a planet that is in orbit around a quiet 
Sun – but maybe it’s not just luck? New research out this 
week shows that many other stars are likely to be much more 
active with large stellar flares that can unleash storms of high-
energy particles. When these encounter any planet in orbit 
around that star, they can seriously disrupt its atmosphere – 
and the life of any inhabitants. All stars are active when 
young, but there are some that never outgrow this phase, 
continuing to produce frequent and violent flares throughout 
their life. A new survey of over 200,000 nearby stars suggests 
that surprisingly, it is the smallest – and the most common – type of star that is the most prone to behave 
in this way. The survey was designed to search for planets around other nearby stars, from the way they 
cause a very slight and periodic dimming when they block some of the star’s light. But the data also 
provide a census of active stars – those that flicker with activity, or large dark star-spots on their surface, 
which trace deep magnetic storms. Both of these properties can cause changes in the star’s light, 
mimicking the signal of a transiting exoplanet. It turns out that red dwarf stars are particularly active in 
this way, which is bad news for any exoplanets that are in orbit around such stars, as life may not get 
much opportunity to develop in between being blasts of energetic radiation. The fact that these red 
dwarfs are the most common type of star means this result has a bigger impact on estimations of the 
number of ‘habitable’ planets that could be out there in our Galaxy.  
A WELCOME TO SOFIA 

You may know about telescopes on the top of mountains (and if not, 
come along to next week’s talk…) and telescopes up above the 
atmosphere on satellites. But how about a telescope in the back of a 
modified 747 jet? Well, this is the Stratospheric Observatory for 
Infrared Astronomy (Sofia), which flew its first science mission in 
November, and the science team behind it has just released the first 

batch of images of the nearby Orion nebula demonstrating the telescope’s potential. It’s long overdue – 
this observatory was originally intended to fly over ten years ago, and was delayed many times (at one 
point even being cancelled then reinstated!) due to budgetary problems. Sofia operates in the infrared, 
most of which is blocked by Earth’s atmosphere, but which does enable astronomers to peer through the 
dusty gas clouds that usually obscure new generations of star formation and birth to visible eyes. Space 
telescopes are obviously the best for observing in the infrared (think of the recent launches of Planck, 
Herschel Space Observatory, WISE… for example), but they don’t offer any flexibility – the detector or 
instrument to be used can only be changed with the launch of another mission. Instead, a range of 
instruments can be deployed on the telescope on Sofia. Of course, there are disadvantages too. The 
telescope has to be gyro-stabilised to compensate for the movement of the plane so that the telescope 
can continue pointing fixedly at its target. Scientists are thrilled to see that the new images show so much 
clarity, suggesting that the stabilisation has been a great success; now at last to do the science Sofia was 
designed for!  
SOME PLANETS TO WATCH OUT FOR THIS WEEK  
The Moon is full at the moment, drowning out the light of all but the brightest stars. But you still can’t 
miss JUPITER, the brightest (non-lunar) object to the South before about 9pm.  VENUS and SATURN are 
visible at the moment in the pre-dawn sky. Venus is the much brighter object to the south, but Saturn is 
the uppermost of the two bright objects more to the south-west – the lower is the bright star Spica.  
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