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Welcome to our weekly public open evenings at the Institute of Astronomy; these will run every Wednesday 
evening now until the end of March. We shall start with a talk in the lecture theatre at 7.15pm when POUL 

ALEXANDER will be talking about THE RANDOM UNIVERSE. His presentation will last for about half an hour, and 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 some 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 more astro-
information afterwards in the lecture. Next week MEDERIC BOQUIEN will be talking about STELLAR NURSERIES IN 

GALAXIES NEAR AND FAR. You can find the talk schedule for the rest of this term at: 
www.ast.cam.ac.uk/public/public_observing/talks2013-14 and we TWEET current astr0-news and events as 
IOACOA. Any comments or suggestions about our open evenings (as long as they’re not complaints about the 
weather…) please to CAROLIN CRAWFORD csc@ast.cam.ac.uk 

CHINESE MOON ROVER YUTU IS IN TROUBLE 
Unfortunately it would appear that the Chinese lunar rover 
Yutu may have run into problems after experiencing what 
has been described as a ‘mechanical control abnormality’. 
Few details have been released so far - but the rover seems 
to have malfunctioned as it was commencing its nocturnal 
hibernation sequence on Saturday. The nights on the Moon 
last for a fortnight, and during this time temperatures can 
drop to below -180°C. With no sunlight falling on its solar 
panels, the rover needs to shut down to conserve energy. 
Although Yutu is kept warm by an on-board power source, 
all the science instruments and cameras have to be safely 
stowed away from the harsh lunar night. The rumour is that 
during this hibernation process, one of the solar panels did 

not fold down into the correct position where it is supposed to protect some of the instruments, including the 
radio communication antenna, from the extreme cold. The rover was landed on the Moon in mid-December, 
and is only six weeks into a mission which was expected to run for at least 3 months. So far it has driven a short 
way from its landing craft, and it has already survived one lunar night; it has even managed to investigate the 
lunar surface using its mechanical arm. The science team behind the rover are hopeful that it can be revived, 
but as communication is not possible during this ‘sleep mode’, there is nothing more they can do until the end 
of the night on the 8/9

th
 February, when they will  try to re-establish connection with the rover.  

CERES IS LEAKING 
Ceres is the largest object in the asteroid belt that lies between Mars 
and Jupiter; it’s 950km in diameter, and it the only dwarf planet 
within the inner parts of the Solar System. New observations have 
shown that it is venting water vapour from the slightly darker 
regions on its surface. The density of Ceres has been measured to be 
less than that of the Earths, and so it has long been assumed to 
contain substantial quantities of water ice buried just under its 
crust; the new observation now confirms the presence of this ice. 
Indeed, Ceres is unusual in apparently containing much more 

water-ice than other asteroids around it, suggesting that it perhaps originally formed further out from the Sun 
and only later migrated to its current location, perhaps under the influence of Jupiter’s gravity. The signal for 
the presence of the water vapour was discovered in data taken with the infrared (and now sadly defunct) 
Herschel Space Observatory;  the signal also varied with Ceres’ 9-hour rotation period, and the quantity of 
water being released is estimated to be about 6kg per second. Scientists are not yet sure how the water vapour 
is being released – it may simply be that ice close to the surface escapes into space as it is warmed by the Sun 
(in a process known as sublimation, which is readily observed to be happening on the frozen nuclei of comets). 
Since darker regions of the surface would absorb more sunlight, they will warm up more and released more 
material from any underground reservoirs of water ice. Other possibilities could be that some interior warmth 
that drives a kind of ice geysers at the surface. To really resolve this issue, we will most likely have to wait till 
next year, when NASA’s Dawn spacecraft reaches Ceres in 2015, where it will orbit around the dwarf planet and 
return a detailed survey of its surface to us.  



A NEW SUPERNOVA  
There’s been a lot of excitement amongst astronomers 
during the past week with the news of the discovery of a 
Type Ia supernova in a well-known neighbouring galaxy, 
M82. The galaxy lies only about 12 million light-years 
away, and it’s the closest supernova of this type seen since 
the 19

th
 century. You’ll still need a good-sized amateur 

telescope to see it yourself, but then it is apparent as the 
only bright star shining within the galaxy. Supernovae 
aren’t common – there’s about one goes off per century 
per galaxy, and it’s important to catch how their 
brightness varies during the explosion. Amusingly it 
seems that this supernova was so bright that it was 
completely dismissed by many of the automated search 

programmes looking exactly for this kind of event! Type Ia supernovae are enormous outbursts of energy that 
are triggered when a compact white dwarf accretes so much mass from a binary companion that it can no 
longer support all its weight against the inward pull of gravity, and it implodes in a spectacular fashion. When 
they are observed in very faraway galaxies, the apparent brightness of a supernova (compared its real 
luminosity) can provide an important means of estimating the distance to its galactic host. A nearby example 
such as this supernova in M82 has the potential to provide a useful calibration of the whole distance scale by 
which we assess the size and expansion of the Universe.  

GREY IS THE NEW BLACK 
You may have seen reports in the media that Stephen Hawking has just 
published a research paper suggesting that there are no black holes, but 
only grey ones. His work is challenging our idea of the ‘event horizon’ – the 
invisible boundary around a black hole that marks the point beyond which 
there is no longer any possibility of escape from its extreme gravity. 
Hawking’s approach has differed by reconsidering our understanding of 
the physical processes around a black hole using quantum mechanics, 
rather than relativity. [Quantum theory is successful at describing the sub-

atomic world, and relativity is good at modelling the Universe on the largest scales. Ideally when you study 
something massive but tiny – such as the Big Bang, or a black hole – you would like to use a ‘unified’ theory 
that combines both regimes. But there is no such unified theory yet, and so you can only use one theory or the 
other, with limitations on the outcome.] The major result from this reworked treatment is a suggestion that 
matter and energy can be held for a while before eventually escaping back into space. This idea is rather 
radical, as it runs completely counter to the accepted model of black holes in which one can never obtain any 
information from within the event horizon. The new treatment proposes that the event horizon should be 
considered more of a turbulent boundary that could allow some light to leak out… making the region more 
grey than black. Whether this really means any information is actually recovered from within the black hole is 
less certain. It’s very early days for this theory, and other scientists have still to study and test it well enough to 
assess whether it’s a realistic solution to some of the problems we have of understanding black holes.  
 

DREAM CHASER LAUNCH DATE ANNOUNCED 

Since NASA’s fleet of Space Shuttles were withdrawn in 2011, 
the only viable transport system to shuttle astronauts to the 
International Space Station remaining is on-board a Russian 
Soyuz capsule. At $60 million a seat, this is an expensive 
option, so NASA has been looking to commercial companies 
to step into the breach and provide a cheaper alternative. 
There are three possible replacements in development: the 
Dream Chaser from the Sierra Nevada Corporation; the CST-
100 from Boeing; and the Dragon from SpaceX. The latter two 
will be capsule vehicles, but the Dream Chaser is designed 
along the lines of a mini-Space Shuttle. It may only be 9m 
long, but it is designed to carry up to seven astronauts at a 
time. The date for its debut (and uncrewed) flight was 
announced this week as 1

st
 November 2016, where it will be 

launched on top of an Atlas rocket from the Kennedy Space 
Centre in Florida. It will spend a day in orbit, before gliding back down to Earth to land on a runway. If this 
demonstration flight is successful, we can look forward to the first crewed mission lifting-off as early as 2017.  


