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Welcome back to our weekly public open evenings at the Institute of Astronomy; we are open every 
Wednesday evening now until the end of March. Tonight we start with a talk in the lecture theatre at 7.15pm 
when THOMAS MASSERON will be telling us how WE ARE MADE OF STARDUST. 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 DENIS ERKAL will be talking about 
ANCIENT GREEK ASTRONOMY AND THE DISTANCE TO THE MOON. The talk schedule for the rest of this term is 
available at: www.ast.cam.ac.uk/public/public_observing/talks2013-14 and we TWEET current astr0-news and 
events as IOACOA.  

EXTRA PUBLIC OBSERVING EVENING FOR STARGAZING LIVE 
To celebrate the return of BBC’s Stargazing Live this week, we’ll be running an extra public observing session at 
the slightly earlier time of 6-8PM this SATURDAY 11

TH
 JAN 2014. If you know of anyone who can’t usually get to our 

observing sessions because it’s too late on a school night, then please let them know about this opportunity. If 
it’s clear we’ll only run the stargazing from the observatory lawns; if it’s cloudy we’ll offer a talk in the lecture 
theatre and there will be display of a range of the different kinds of telescopes in the foyer.  

CHINA'S MOON ROVER AS SEEN FROM ORBIT  
On Christmas Day, NASA’s Lunar Reconnaissance Orbiter satellite imaged the 
Chinese Yutu rover on the surface of the Moon, from an height of 150km. The 
rover is the tiny dot by the lower arrow (left) – amazing to think the orbiter can 
pick out something that’s only 1.5m in size! – and Yutu’s stationary lander (with a 
shadow extending to the right) is indicated by the upper arrow.  They are 
separated by about 40m. The next day both rover and lander were deliberately 
hibernated for a fortnight in order to conserve energy supplies during the harsh 
fortnight-long lunar night, where temperatures can drop as low as -180°C. During 
this time there is no sunlight to enable the solar panels to produce power, and the 
rover has to rely on a small on-board radioactive heat source to keep the 
computer and electronics from damage. They will be reactivated around 12

th
 

January and it is intended that Yutu will spend at least the next three months 
exploring the lunar surface, eventually moving far away from its landing area.  

 

ANOTHER WAY TO MAKE DUST  
When a massive star runs out of fuel it ends its life in a 
spectacular explosion known as a supernova. It is during this 
event that many of the elements heavier than iron are created, 
and then distributed, into the surrounding inter-stellar medium. 
But new observations of the expanding shell of debris from 
supernova 1987a, 170,000 light-years away from Earth have shown 
for the first time that such an event is also responsible for creating 
fresh particles of solid dust. Dust is endemic through our Galaxy – 
tiny grains of carbonate and silicate composition that lace the gas 
clouds in space, and which obscure the of background starlight to 
produce dark patches.  Dust is known to form in the cool outer 
envelopes of fading giant stars – but this is the first time that a large dust mass has been found in the central 
part of a supernova cloud. It seems that it’s possible for the atoms of oxygen, carbon and silicon to bond 

together to form the dust within the gas in the supernova remnant as it cools after the explosion. 

AN EARTH-SIZED GAS GIANT?  
An interesting new result this week implies that the distinction between rocky 
terrestrial planets and giant gas planets may be more blurred than previously 
thought.  KOI-314c is an exoplanet within a planetary system about 200 light-years 
distant from Earth. It has roughly the same mass as the Earth, but that’s where the 
resemblance ends. It’s 60% larger in size, so it must be made of much less dense 
material – indeed it is only about 30% denser than water, suggesting that much of 
the planet is comprised of a thick atmosphere of hydrogen and helium, some 
hundreds of km thick. Gassy planets are typically the very largest of a planetary 



system – it is very new to find one at an Earth-mass. The planet orbits around a cool dim ‘red dwarf’ star once 
every 23 days; this means it’s very close to its host star, and that surface temperatures could reach as high as 
100°C. We don’t understand how such an exoplanet could have formed, but there is speculation that it could 
have originally been a small version of Neptune which had most of its outer layers boiled away by the intense 
radiation from the very nearby parent star.  
 

MINI-NEPTUNES RULE 
Along this theme, the latest results from the Kepler Space Telescope, suggest that the most common type of 
exoplanet in our Galaxy aren’t either Earth-size or Jupiter-size, but lie somewhere inbetween. About 75% of the 
planets discovered by Kepler have a mass between that of Earth and Neptune (hence they are called either a 
‘mini-Neptune’ or a ‘super-Earth’) - a type of planet that is conspicuously absent from our own Solar System! 
Scientists are still taking observations that will allow estimates of the size and thus density of this type of 
planet, and thus whether they’re made of rock or gas. However the first few studied in detail seem to have a 
rocky core – and that some may then have a further outer thick envelope of hydrogen or helium.  
 

CLOUDS AND CLIMATE ON TWO DISTANT PLANETS 
Recent Hubble Space Telescope observations have allowed astronomers to 
characterise the atmospheres of two distant exoplanets which fall into this 
category of having a mass intermediate between gas giants and rocky planets. GJ 
436b and GJ 1214b lie some 36 and 40 light-years away from Earth respectively; 
and both were originally discovered by the way their orbital path takes them 
periodically between us and their host Sun. With such ‘transiting’ exoplanets, we 
can study how the starlight from the planet’s host is filtered through the planet’s 

atmosphere when it passes in front of it, and this reveals what gases are present in that atmosphere. However, 
neither showed the expected chemical signatures of molecules such as those seen in other exoplanets. The 
scientists infer that there must be a high-altitude layer of clouds that blanket the atmosphere, and hide any 
information about the composition and nature of the lower parts of the atmosphere.  These clouds may retain 
the heat from the star, warming the planets each to temperatures of around 230°C. We can’t directly observe 
what the clouds are made from, but computer modelling of the results suggest they are very different from 
clouds on Earth – possible made of exotic compounds such as potassium chloride or zinc sulphide!  
 

TURBULENT TIMES ON BROWN DWARFS 
It appears that it’s not just planets that have storm 
clouds – ‘failed’ stars such as brown dwarfs can also 
host turbulent weather conditions. Brown dwarfs 
form in the same way as ordinary stars – whilst they 
are bigger than gas giants, they just don’t have 
sufficient mass to begin nuclear fusion at the core. 
Infrared observations reveal changes in brightness on 
the surface of the star as they revolve around their 
axis, which can be ascribed to the local weather on 
the star. Again, it’s not the kind of climate we 
experience on Earth – the latest suggestions are the surface could host lightning and hurricanes (note it’s an 
artist’s impression to the right, not an actual observation!). The storms on brown dwarfs would be violent and 
variable, with winds of between 160-600 km/hr – a single storm cloud on one star covered 20% of the star’s 
surface (compare to the biggest storm in our Solar System, the Great Red Spot which only covers 1% of Jupiter’s 
surface). At temperatures of around 1,200°C the conditions too hot and hostile for ordinary rain – it’s more 
likely that molten iron and hot silicates (sand) would condense from the clouds.  
 

THE SUN IS ERUPTING 
Further proof that we are close to a maximum of Solar activity comes with the 
news that the Sun has a giant sunspot on its surface – and it’s about the 
biggest of the last decade! Yesterday as this sunspot rotated towards the Earth 
it erupted with a powerful ‘X-class’ flare, and a fast-moving cloud of energetic 
charged particles known as a ‘coronal mass ejection’ may now be heading 
towards Earth – good news for lucky viewers of the Northern Lights later this 
week! The whole region of the sunspot remains active, so expect more solar 
storms heading our way… 
 

 
 
 


