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Welcome to our weekly public open evenings at the Institute of Astronomy. Tonight MICHAEL PARKER will be 
discussing ROCKETS! 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 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 . If you have any questions, 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 GREG MADSEN will be telling us 
about RADIO ASTRONOMY: SCIENCE WITH DISHES, CHICKEN WIRE AND SUPERCOMPUTERS. Now that’s a title and a 
half… We TWEET current astr0-news and events as IOACOA.  

AN EARTH-SIZED ‘SUNGRAZING’ EXOPLANET 
A newly-confirmed planet from the candidates discovered by the Kepler 
satellite has been announced as the first with both the closest size and 
mass to Earth. In orbit around a star that’s slightly smaller and less 
massive than our Sun, the planet Kepler-78b is only 20% larger than 
Earth, and 1.7 times as massive. The system is located about 400 light-
years away from us. Excitingly, this combination of mass and volume 
implies that it has an Earth-like  density, strongly suggesting that it is 

also made up largely of rock and iron. However, given that it whips around its host star every 8.5 hours, 
following an orbit that’s one hundredth of the distance between the Earth and the Sun,  we can expect 
conditions to be very different on the surface. For a start, the planet is most likely to be locked so that it has 
one side permanently facing the star, and it’s so close that the temperatures on this day-side of the planet 
probably reach over 2,000°C!  Which means that the surface will most likely less resemble rock and metal, and 
be more like molten lava. The existence of such a planet challenges our ideas about planet formation. When it 
was forming, its host star would have been very young, and a lot larger than it is now – indeed extending 
beyond the current orbit of Kepler-78b – and so the planet must have formed a lot further out. But then it’s 
also not obvious how it could have migrated inwards to be so close to its host without it actually merging into 
it. One suggestion is that it could be the remnant core of a former gas giant, but that’s very far from certain. 
The one thing we do know is that however it formed, it’s a doomed world. So close to its host star, it will 
eventually get ripped apart by the gravitational tidal forces in about 3 billion years’ time.  

EVERY FIFTH STAR GETS AN EARTH-SIZED HABITABLE PLANET 
As the discovery of Kepler-78b demonstrates, just 
finding a planet approximately the mass, size and 
composition of Earth doesn’t mean it’s potentially 
habitable. It also has to be  within the ‘Goldilocks’ 
zone around its host –not too far from the star 
such that water freezes, and not too close such 
that water boils away.  The latest estimate of how 
common potentially habitable Earth-like planets 
are comes from a survey of Kepler data looking at 
signals of exoplanets around 42,000 Sun-like 
stars; there were 603 planets found, only 10 of 
which are both of Earth size and which orbit in the habitable zone. Allowing for the fact that you’d only expect 
to register a signal for about 1 in 200 of the stars surveyed (due to whether the geometry was favourable to see 
an eclipse), this fraction leads to an estimate that 22±8% of Sun-like stars have Earth-sized planets in the 
habitable zone. If this survey can be considered to cover a representative sample of our Solar neighbourhood, it 
means that there are a total of about 8.8 billion Earth-size planets in the habitable zone around Sun-like stars 
in the Milky Way. Of course, many of these could be inhospitable for other reasons – a thick atmosphere 
promoting a strong greenhouse effect, or a paucity of comets to deliver water to the surface. Still the study 
certainly suggests that the chances are high that somewhere there could be a very Earth-like twin indeed.  



A VERY ACTIVE SUN  
Meanwhile, rather closer to home, it would appear that 
the Sun has just suddenly woken up and remembered 
that it’s supposed to be in the most active stage of its 11-
year cycle. Over the couple of weeks it has released a 
number of major flares (24 ‘M-class’ and 4 of the ‘X-
class’, the 3rd and 2nd strongest types of flare 
respectively). Such Solar flares occur when energy stored 
in magnetic fields twisted across the surface of the Sun is 
suddenly liberated; the flare activity has been 
accompanied by several coronal mass ejections, which 
throw billions of tons of charged particles out into space. 
Luckily most of the activity seems to have been on the 
far side of the Sun, so the clouds of Solar plasma have 

erupted from the Sun to expand away in the opposite direction to the Earth. The surface of the Earth is mostly 
protected from the charged particles released by both its atmosphere and magnetic field; however electronics 
systems in satellites and on the ground can be disrupted by strong radiation that makes it into the ionosphere.  
This latest group of flares did prompt warnings for potential communications blackouts that thankfully didn’t 
happen. It’s not all gloom though - people lucky enough to live in the polar regions have been enjoying some 
dramatic and bright aurorae as a consequence of all this activity. 
 

INDIA’S MISSION ON THE WAY TO  MARS 
Yesterday saw the successful launch of India’s Mars Orbiter Mission (aka 
Mangalyaan), which should now take 300 days to make the 780-million km journey 
to its destination. If successful in reaching Mars, India will then have the fourth space 
agency (after those of the US, Russia and Europe) to undertake a successful Mars 
mission. The spacecraft is primarily intended only as a demonstration of the 
technological capability to reach Mars orbit, and so it carries only a relatively modest 
scientific payload. Experiments on board will search for the signature (and any 
possible source) of methane in the Martian atmosphere – the results on whether 
methane is present are so far ambiguous, as orbital and Earth-based observations 
have detected it, but the latest Curiosity rover results do not confirm this. 
Mangalyaan will also examine the rate of loss of atmospheric gases to outer space, to 
see whether this process might have one been more important in the removal of the 
thick Martian atmosphere some 4 billion years ago.  

MARS ONE PLANS FOR LAUNCH OF FIRST TEST MISSION 
Maybe you are one of the 200,000 applicants hoping 
to be among the first four people to land on Mars in 
2023 through the privately-funded Mars One 
initiative. If so, you might be pleased to know that 
even before they’ve selected the crew, plans are 
already afoot to send their first robotic mission to the 
Red Planet in 2016. This launch is basically just an 
initial test mission, but the team are offering space 
(at a price!) for small payloads to hitchhike aboard. 

So if you have an experiment you want delivering to the surface of Mars, here’s your opportunity! 
 

WHAT’S UP THE SKY THIS 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 for it at about 5 o’clock from the thin crescent MOON in the twilight 
tomorrow evening. JUPITER is 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.  

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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