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Welcome to our weekly public open evenings at the Institute of Astronomy. Tonight our guest speaker, STEFAN 

GILLESSEN, will be talking about BLACK HOLES - SCIENCE FICTION OR REALITY? 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. Apologies that temporarily we still only have one of our historical telescopes open for use 
– the larger Northumberland telescope has been refurbished over the summer, and we hope it will be back in 
action soon with its (very very) shiny brand-new dome. The Thorrowgood telescope remains 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 offer you a cup of tea instead and the CAA will offer some more astro-information 
afterwards in the lecture theatre for those who want to stay on. The talk schedule for this term is available at: 
www.ast.cam.ac.uk/public/public_observing/talks2013-14 . If you have any questions, suggestions or comments 
about the IoA Open Evenings – particularly suggestions for talks you’d like to hear this year, please get in 
touch with CAROLIN CRAWFORD csc@ast.cam.ac.uk. In next week’s talk MICHAEL PARKER will be discussing 
ROCKETS! We TWEET current astr0-news and events as IOACOA.  

A THOUSAND EXOPLANETS … AND COUNTING! 
On 22

nd
 October the total number of known exoplanets (ie planets in orbit 

around stars other than our Sun) reached one thousand – a pretty impressive 
tally since the first were discovered 21 years ago. Many look nothing like 
those in our own Solar System – they include hot Jupiters, hot Neptunes and 
super-Earths – and so far only 12 of them are thought to be potentially 
habitable. Recent estimates suggest that Earth-sized planets will eventually 
turn out to be fairly common – they’re just more difficult to find. Many more 
new exoplanet discoveries are on the way; even though the planet-hunting 
Kepler Space Telescope stopped functioning earlier this year, it has provided 

over 3,500 more candidates awaiting follow-up observations and confirmation with ground-based telescopes.  

SEVEN-PLANET SOLAR SYSTEM FOUND 
Included in the haul is the recently announced discovery of a richly populated planetary system, where seven 
planets are in orbit around the dwarf star KIC 11442793 some 2,500 light-years from Earth. The planets include 
two roughly Earth-sized worlds, three super-Earths and two even larger bodies; they are even ordered in the 
same manner as our Solar System, with the smaller planets on the inside and the bigger planets to the outside. 
That’s about where the similarity ends, however, as all seven planets orbit within the size of the Earth’s path 
around the Sun. So many planets discovered around a star remains a rare discovery –though there are claims 
that two other stars, GJ 887C and HD 10180, may have families of seven and nine planets respectively. 
 

THE MOST DISTANT GALAXY 
There has also been news of the discovery of the latest most-distant 
galaxy contender, known as z8_GND_5296; at a redshift of 7.51, it lies 30 
billion light-years away from Earth. Because of the way the Universe is 
expanding, we see it as it was 13.1 billion years ago, only 700 million years 
after the Big Bang. Not only is it the furthest, but it’s thus also the 
earliest galaxy we know of, and thus study of this system is expected to 
yield vital information about what kind of physical processes dominate 
the very first stages of galaxy formation and evolution. It appears to be a 
small system – with a mass only a mere 1-2% of the mass or our own 
Milky Way. Despite that, spectral features in its light shows that the 
galaxy is composed of material that is surprisingly rich in elements 
heavier than the primordial hydrogen and helium; these heavy elements 
are only produced in the core and the eventual explosive demise of massive short-lived stars. The chemical 
enrichment implies there has already been a very rapid turnover of star formation and death even by the time 
the light we observe left this galaxy. Estimates suggest that it has to be forming stars at a colossal rate of 
around 300 Solar masses each year –more than 100 times the star formation rate of the Milky Way today, and a 
rate comparable to some of the most extreme star-forming galaxies known. Such aggressive star production 
rates are particularly unusual in very high redshift galaxies – this is only the second distant starburst galaxy 
known, and it remains to be determined how representative of the very early Universe z8_GND_5296 really is.  



LAKESIDE IN NORTH TITAN  
Saturn’s largest moon is Titan, which is the only satellite in the Solar 
System to have its own atmosphere – one so thick and opaque that its 
surface is completely obscured. The Cassini mission to the Saturn 
system has recently been taking advantage of some unusually clear 
weather on the moon to map some of surface features in detail.  Radar 
mapping has already demonstrated that there are many lakes in the 
northern hemisphere, but the new infrared images reveal them as dark 
blotches in the landscape. These lakes aren’t filled with water – at a 

Titan’s surface temperature of -180°C any water would be frozen! – but are full of of liquid methane and 
ethane. The largest lake is Kraken Mare, which is about 120,000 km across. The new Cassini pictures show that 
the lakes are surrounded by a lighter-coloured terrain that are thought to be the equivalent of salt-pans on 
Earth – except that instead of salt being left behind as water evaporated away, Titan’s lakes leave a coating of 
thick organic compounds.   

HOW TO GET RID OF THE  MARTIAN ATMOSPHERE 
Early Mars was wet and warm, enveloped in a rich thick 
atmosphere; today only a very thin and sparse layer of 
carbon dioxide molecules remain, leaving the surface cold 
and dry. The loss of the atmosphere is most likely due to an 
event which caused Mars to lose its global magnetic field 
some 4 billion years ago, leaving its air vulnerable to being 
stripped away by the charged particles of the Solar wind. New results from a microscopic analysis of a Martian 
meteorite which landed on Earth 3,000 years ago suggest that a chemical reaction within the rocks of Mars 
may have contributed to the rapid depletion of the atmosphere. The meteorite shows crystalline signatures of a 
chemical reaction known as carbonation that occurs between carbon dioxide dissolved in water and some of 
the chemicals contained in solid rock – a process whereby the atmospheric carbon is trapped and stored in the 
rocks. If this reaction were important in reducing carbon dioxide levels on Mars, it could have a role in 
controlling amounts of greenhouse gas here on Earth.  

THE OTHER COMET 
Finally, here’s a fabulous (false-colour) view of the coma around the nucleus of 
Comet LINEAR X1 (aka not Comet ISON). The image has been enhanced to show 
the curious jet-like plumes that are emerging from the nucleus. (… even more 
amazingly, this is a photo taken by an amateur astronomer in Chelmsford! ). The 
plumes are related to a very abrupt increase in brightness of the comet that has 
occurred over the last 1o days – increasing its luminosity by a factor of a hundred! 
LINEAR is undergoing an unexpected outburst, and observers – both professional 
and amateur – are poised to follow how this activity develops. But it’s not a comet 
that you’ll readily see yourself – unless you have a decent-size telescope and are 
prepared to get up an hour or so before dawn to view it… 

WHAT’S UP THE SKY THIS WEEK  
We are heading for a New Moon on the 3

rd
 November, so we have some nice dark skies for the next week. If 

you get a clear view of the south-west horizon this week, keep an eye out for VENUS – it’s brilliantly bright, and 
low down just after sunset; look just to the lower left of the very young crescent Moon on the 6

th
 Nov. JUPITER is 

now bright and easy to spot in the East after about 10pm, rising to the left of, and at about the same altitude as 
the top of the constellation of Orion. And if you’re impatient to see fabled COMET ISON, well I’m afraid you’ll 
just have to wait a little longer – it’s still too faint to be seen through binoculars at the moment, and it’s only in 
the sky just before dawn. Better to wait a little longer to see how it develops and wait till it swings round to be 
both brighter (we hope!) and more visible in the evening sky by December. We hope.    

STARFEST III 

The North Essex Astronomical Society are holding their 3
rd

 Starfest convention this weekend on Saturday 2
nd

 
November: there will be speakers on diverse topics, exhibits, the Stardome planetarium, displays and trade 
stands. It will be held from 9-5pm at the Colchester Institute, and there’s plenty of free car parking available. 
Find out more, including how to obtain tickets at £12, from www.neas.me.uk/starfest/ 
HISTORY OF ASTRONOMY COURSE 
The Cambridge Institute of Continuing Education is holding a weekend History of Astronomy course on 15–17 
November. The central theme of this weekend will be the key role played by independently-funded amateurs 
in the historical development of astronomy. The keynote speaker will be Dr Allan Chapman, a well-known 
historian of science from Oxford University and a noted author, lecturer, and TV presenter. You can find more 
information here: www.ice.cam.ac.uk/astronomy or email enquiries@ice.cam.ac.uk or call on 01223 746262. 
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