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Welcome 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 DENIS 

ERKAL will be telling us about ANCIENT GREEK ASTRONOMY AND THE DISTANCE TO THE MOON. 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 JONATHAN 

CRASS will be talking about THE NEXT DECADE IN ASTRONOMY: THE UNANSWERED QUESTIONS. 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.  

STARS MAKING A BID FOR FREEDOM  
The stars in the flat disc of our Milky Way galaxy rotate around the centre once 
every 200 million years, at a speed of around 200 km per second. There are 
exceptions, including a few much faster-moving (‘hypervelocity’) large blue stars 
that appear to have been spat out from the galactic core.  These are explained as 
having been accelerated and then ejected by a gravitational interaction with the 
super-massive black hole at the centre of our Galaxy – they are interesting as they 
let us know more about the type of stars that orbit close to the central black hole. 
However, there is news this week that a very different group of high-velocity stars 
have been discovered; they are unlike the previous kind in that they are more Sun-
sized and of near-Solar chemical composition. They do not seem to have 

originated from the regions near centre of the galaxy, but to come from part of the disc. Thus astronomers will 
have to come up with a new way of accelerating stars to these high speeds without requiring the aid of a 
supermassive black hole. And what will become of these hypervelocity stars? They are travelling so fast that 
they will eventually escape the galaxy’s gravitational pull, only to become a outcast destined to drift alone 
through the emptiness of intergalactic space. 

SPACE TOURISM ON THE HORIZON 
If you’re planning on taking that flight into space, better start 
saving now. Virgin Galactic’s Spaceship 2 has just successfully 
completed its third test flight, reaching its highest altitude yet 
of 71,000 feet (=21km). It has to cheat a little to get this high – 
first it is tucked under the fuselage of a carrier plane, and then 
released at 46,000 feet to fall away and scoot up yet further 
using a hybrid rocket engine. This was the first flight to carry a 
pilot in the cockpit; the flight also checked the spaceship’s 
Reaction Control System, which will allow the pilots to orient 
the vehicle in space to enable the passengers to have the best 

view of Earth, as well as positioning it for safe re-entry into the atmosphere. Commercial flights into sub-
orbital space are due to commence later this year, so go and check the piggy bank and see if you have the 
required £153,000 for your ticket… 

HIGHEST ACCURACY MEASUREMENTS OF THE UNIVERSE 
An important part of characterising and understanding anything in 
science is to map and measure it as precisely as possible – and this is 
true even when you’re studying something as vast as the Universe! In 
particular, for astronomers to learn anything about a cosmic object 
(how big it is, how bright…) we first need to know how far away it is. So 
it is good news that a recent survey has reported measurements of the 
distances to about a million galaxies within about 6 billion light-years 
of the Earth – and to a precision of only 1%. This means that a galaxy 10 
million light-years away has had its distance measured to within 100 
thousand light-years (or about the diameter of the Milky Way). This is a huge advance from only twenty years 
ago when we could only estimate the distances to far-away galaxies to within a factor of 2. The new 
measurements are made using a slightly abstract method: the science team have measured the separation 
between subtle but observable periodic ripples in the density of distribution of galaxies across the cosmos. 



Since we know the expected size of the ripple structures (which were imprinted on the contents of the 
Universe back when it was incredibly hot and dense), how large they appear on the sky can reveal the distance 
to the galaxies contained within the structures. Mapping the precise distribution of the galaxies provides a 
constraint on the original conditions that could have given rise to them – and in particular, it could help 
determine the nature of the ‘dark energy’ that accelerates the expansion of the Universe.  
 

INTERNATIONAL SPACE STATION HAS ITS OPERATIONAL LIFETIME EXTENDED  
The funding that supports work on board the International Space Station has 
been approved for a further four years, ensuring its continuation through to 
2024. This extension allows NASA some security to plan for the future; 
allowing progress in long-term scientific experiments, and also in the 
development of deep space technology such as the processing of materials in 
space. It also ensures that commercial partners have the confidence to invest 
in the market for supplying vehicles to ferry both cargo and crew into space. 
It’s also possible that further funding may yet potentially extend the use of the 
ISS until the end of the 2020’s.  

MINING ASTEROIDS MAY NOT BE WORTHWHILE   
One of the possible destinations often discussed for the next generation of astronauts is to voyage to the 

asteroids, with the ultimate aim that one day we might be able to extract 
minerals and metals from the surface. Such resources could prove particularly 
important if and when valuable deposits of rare metals (such as platinum, 
iridium, palladium) are exhausted on Earth. But new estimates suggest that there 
might be only a few near-Earth asteroids that would be worth mining – and the 
costs and investment required would probably be too much. The new analysis 
suggests that just 1% of asteroids would be sufficiently rich in the rare materials, 
and the number of suitable asteroids is limited once you count only those that 
are close enough to Earth to make the venture cost-effective, let alone profitable. 

If anything, this study does highlight how little we really know about the mineral makeup of small asteroids.  
 

EARLY, SMALL AND FAINT GALAXIES… AND LOTS OF THEM! 
Most of the oldest stars now littering space will have formed during the very early years of 
the Universe’s history – but determining which galaxies that hosted them during such an 
early epoch is difficult. They are expected to be so small and faint that they are effectively 
invisible from Earth. Although we can detect big bright galaxies, even half-way across the 
Universe, they may not be representative of what’s really out there. Until now, as very deep 
ultra-violet exposures of the sky made with the Hubble Space Telescope have discovered a 
population of early galaxies. Not only are they the smallest and faintest galaxies in the 
remote Universe, but they are also the most numerous – many times more common than 
their more massive cousins that are easier to spot. The tiny galaxies appear blue as they are 
undergoing a period of intense star formation (newly-formed stars are bright and blue) more 
than 10 billion years ago. These galaxies would normally be too faint for even Hubble to see; 
in order to detect them astronomers have to make use of the way that the gravitational field 
of a giant cluster of galaxies can magnify the light from much more distant galaxies that lie 
behind it. The effect of the magnification is to boost the galaxies into observability. If this 
sample of about 60 galaxies is representative of the entire population at this early epoch, 
then it seems that the majority of the stars forming in the early Universe will be have 
originally been part of these small galaxies. Even though each galaxy is small and not very 
massive, the fact that there are so many of them means that they can still provide sites for 
most of the  early star formation. Some of the galaxies have a distorted appearance due to the 
way the gravitational field of the foreground cluster bends the light, but we can determine 
that they are just a few thousand light-years across – and might eventually grow only into 
small galaxies that would have a mass only about one-tenth to one-hundredth that of the 
Milky Way. To learn much more about these objects, however, we’ll now most likely have to 
wait till we can observe them with the next generation of space telescope – the James Webb 
Space Telescope scheduled for launch in 2018.  
 

WHAT’S UP IN THE SKY THIS WEEK 
It’s a challenge to see much at the moment while the MOON is so full in the sky, but the main ‘star’ of the show 
is now of course the planet JUPITER, high in the Eastern sky as soon as it gets dark in the evening – it’ll be 
particularly easy to identify this evening as the very bright object almost directly above the full Moon. Have a 
look at it through even simple binoculars, and see if you can identify its four large satellite moons strung out to 
either side of the planet’s equator.  


