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Welcome to our weekly public open evenings at the Institute of Astronomy. Tonight ANNA HOURIHANE AND 

HEATHER CAMPBELL will be asking WHAT WILL WE LEARN WITH THE GAIA SATELLITE? The presentation begins 
promptly at 7.15pm and will last for about half an hour; it will be followed by an opportunity to observe if (and 
only if…) the weather is clear. The historical telescopes will be open, we’ll have a number of small telescopes 
out, and the CAMBRIDGE ASTRONOMICAL ASSOCIATION will provide a floorshow with commentary on the 
observatory lawns relaying live images from three modern telescopes. If we’re unlucky and it’s cloudy, then 
we’ll give you a cup of tea instead and the CAA will offer some astro-information afterwards in the lecture. The 
talk schedule for this term is available at: www.ast.cam.ac.uk/public/public_observing/talks2013-14 . Please note 
that there will be NOT be any public observing on either the 25

th
 December or the 1

st
 January. We are back on 

the 8
th

 January 2014 and continue to TWEET current astr0-news and events as IOACOA.  
 

AN EXTRA PUBLIC OBSERVING EVENING FOR STARGAZING LIVE 
A note for your diaries – to celebrate the return of BBC’s Stargazing Live in early January, we’ll be running an 
extra public observing session at the slightly earlier time of 6-8pm on Saturday 11

th
 Jan 2014. So if you know of 

anyone who can’t usually get out to our observing sessions because it’s too late on a school night, then please 
pass on information about this opportunity. If it’s clear we’ll just run the stargazing from the observatory 
lawns; if it’s cloudy we’ll offer some talks in the lecture theatre and foyer, and display of a range of the different 
kinds of telescopes available to the amateur.  

JETS FROM EUROPA 
Europa is an icy satellite of Jupiter, only slightly smaller than the 
Earth’s Moon. It is thought to have an iron core surrounded by a rocky 
mantle, all topped with a surface ocean of salty water. So far, so like 
Earth - except that at such a large distance from the Sun the 
temperature on Europa is so cold that the vast sea is completely frozen. 
The moon’s surface is pale, shiny, and scoured with deep fissures. New 
observations taken in ultraviolet light with the Hubble Space Telescope 
have indirectly traced the presence of two 120-mile-high jets bursting 
through the outer layers of ice to spray water vapour out into space. 
They are transient features lasting for up to 7 hours; and whether or 
not Europa is venting this material seems to depend on its location. 
The little moon is in a tight orbit around its host, and it experiences significant stretching and squeezing by 
the gravitational tidal forces of Jupiter; the jets only appear to be active when Europa is farthest from Jupiter, 
suggesting that cracks open up in the surface at larger distances, and then seal up when the moon moves 
closest to Jupiter. When active, Europa ejects seven tonnes of material every second – although most of it falls 
back onto the moon’s surface rather than leaving the body forever to escape away into space. Whatever 
triggers the activity, the existence of the water plumes supports the inference of a liquid sea underneath the icy 
veneer. Such venting of water vapour is not unique to Europa - similar jets are also known to spray dust and ice 
into space from Saturn's icy moon, Enceladus.  

JADE RABBIT ROBOT ROVER NOW ON THE MOON 
The Chang'e-3 spacecraft touched down on the Moon’s 
northern hemisphere on Saturday, twelve days after its 
launch from Earth, and marking the latest development in 
China’s burgeoning space programme.  Once safely landed on 
Sinus Iridum (the ‘Bay of Rainbows’), the Yutu (translated as 
Jade Rabbit) rover rolled down a ramp lowered by the lander 
and onto the surrounding flat volcanic plain. This makes it 
the first robotic rover to visit the Moon for forty years, the 
last being the Soviet Union’s Lunokhold-2. It didn’t arrive at 
quite the intended destination, but the host site may yet 

prove to be even more interesting geologically. The rover sits on ground that is located at one end of a 
sequence of young lava flows (as revealed by the lack of cratering impacts they show). Yutu is a six-wheeled 
rover that carries a range of sophisticated scientific instruments which are now up and running. It will 
primarily investigate the composition of the lunar soil and crust, but it also carries an astronomical telescope 
for making observations!  The Chinese space agency is as interested in developing technological expertise as in 
gathering scientific data, with an ultimate aim of both seeking out valuable mineral resources for mining, as 



well as potentially establishing  a permanent crewed lunar base in the 2020’s as part of an ambitious 
programme of space exploration. The next Chinese lunar mission is planned for 2017 and will be designed to 
return samples of lunar rock to Earth.  

TITANIC METHANE SEAS 
The Cassini spacecraft has been focussing its attentions most 
recently on completing a survey of the lakes and seas on the 
Saturn’s largest moon, Titan. Unlike those contained under the 
ice of Europa and Enceladus, Titan hosts large and stable bodies 
of liquid on its surface, which are composed not of water, but of 
liquid hydrocarbons – specifically liquid methane. The lakes 
can’t be seen directly, as they lie under the thick orange haze of 
Titan’s atmosphere. Instead they are detected using radar 
reflection techniques which produce false-colour images where 
the liquid is shown as dark against a lighter surrounding 
landscape (see image right). The new mappings reveal that the 
seas extend further than previously thought.  Almost all of 
Titan’s seas and lakes are in its northern hemisphere – indeed, 97% of the lakes are contained within one area 
of about only 900 km x 1,800 km in total. Scientists assume that there is something special about the geology of 
this particular area that provides a favourable environment for the methane to collect easily to form lakes. The 
second-largest lake on Titan is called Ligeia Mare (in the image abovr), and the new research has measured it 
to be around 160m deep – this means that this one lake contains about 40 times the volume of known oil and 
gas reserves on Earth – and the largest lake on Titan is estimated to be over 5 times larger yet! The radar signal 
has also revealed that while the liquid is mostly methane, there may also be contributions from other 
chemicals that include ethane, propane, butane, ethylene and even a trace of cyanogens. The sad news is that 
time is beginning to run out for the very successful Cassini mission – it will exhaust its fuel in a few years’ time, 
whereupon it will end its mission with a nosedive down into Saturn’s atmosphere.  

ARGON (YES ARGON!) MOLECULES DISCOVERED IN SPACE 
As you might remember from your school chemistry lessons, the six ‘noble’ gases are 
distinguished by their very low chemical reactivity – meaning that you certainly don’t 
expect their atoms to link up with those of other elements. So imagine the surprise of 
astronomers to discover the presence of argon hydride ions – not just out anywhere in 
space, but contained in the gas debris of a supernova remnant known as the Crab 
nebula (left) which marks the site of a the explosive end of a massive star’s life. It 
appears that the energy released from the central neutron star ionized the argon, which 
then combined with hydrogen molecules to form the molecular ion ArH+. 

ARE A COMPANION'S COMETS A KEY TO A CURIOUS EXOPLANET SYSTEM?  
Fomalhaut A is one of the brightest stars in the Southern sky – it lies only 25 light-years 
away, and hosts a curious planetary system that contains both an exoplanet and a 
spectacular ring of comets. Fom A itself is the most massive of a triple star system, and 
now the least massive of the three, a dim red dwarf known as Fom C, has been 
discovered to also host a comet belt. It's very rare to find two comet belts in one 
system, even when the two stars are 2.5 light years apart. Fom A’s comet belt is 

elliptical, thought to have been pulled into this shape by gravitational encounters with the other two stars in 
the system. Such encounters don’t only make the comet belts elliptical, but they can also make them brighter 
by causing the comets to collide more often, and release massive amounts of dust and ice. The detection of 
comets around both A and C suggests that they may have had their brightnesses enhanced by a previous close 
encounter between the two. So interestingly, it seems that stellar interactions can affect how planetary systems 
form and evolve. 

THINGS TO LOOK FOR IN THE SKY THIS WEEK 
VENUS is easy to spot, brilliantly bright after sunset in the South-West 
sky. JUPITER is obvious to the East by mid-evening, and will be above 
the Moon tomorrow night. The INTERNATIONAL SPACE STATION is back 
in our skies in the early evening as well – find out good viewing 
opportunities from where you are at www.heavens-above.com. And 
finally, don’t forget to watch out for that special phenomenon that can 
be seen in the sky only once a year, when lucky observers might catch a 
glimpse of Santa Claus and the reindeer late during the night of 24

th
 

December.  HAPPY CHRISTMAS EVERYONE – AND SEE YOU IN THE NEW YEAR!  


