
   PUBLIC OPEN EVENINGS AT THE INSTITUTE OF 
ASTRONOMY 

WEDNESDAY 12TH JANUARY 2011 
 

Welcome to our weekly public open evenings. Tonight there will be a 30 minute talk starting promptly at 
7.15pm, followed by an opportunity to observe if (and only if…) the weather is clear. Two of the historical 
telescopes will be open, and the CAMBRIDGE ASTRONOMICAL ASSOCIATION will be providing a floorshow on 
the observatory lawns relaying live images from three modern telescopes. If it’s cloudy, the CAA will offer 
a second short talk in the lecture theatre after the tea break, for those who are interested. The schedule 
for the coming term can be found at the outreach website at :   
www.ast.cam.ac.uk/public/public_observing/1011/ 
 

If you have any questions, suggestions or comments about the IoA Open Evenings  
please get in touch with CAROLIN CRAWFORD csc@ast.cam.ac.uk 

 
This week’s talk : Dan Wilkins is asking Gravity: What’s the big attraction? 
Next week’s talk : Christopher Berry will be Seeing inside the Sun 
 

INTRODUCING KEPLER-10B 
NASA’s Kepler mission is up there, circling the Earth in search of 
planets in orbit around other stars in the Galaxy. The news this 
week is that it’s found its first rocky planet, which has been 
named Kepler-10b (shown in an artist’s impression to the right). 
It’s the smallest exoplanet known to date, with a diameter of 1.4 
times that of the Earth, and a mass 4.5 times greater. But whilst 
Kepler-10b  is Earth-sized, it’s very far from Earth-like. In an orbit 
lasting less than one Earth-day, it’s over 20 times closer to its host 
star than Mercury is to the Sun. This means it’s well outside the 
‘habitable zone’ for liquid water to exist – indeed, the daytime temperatures may be in excess of  
1400°C.. The intense storm of charged particles streaming of the star will also have blasted off any 
atmosphere, and may be sweeping flecks from Kepler-10b’s molten surface out in space. So whilst this 
planet is definitely not Earth-like, its discovery demonstrates that Kepler is capable of one day finding 
another world like our own.  
THE EARLIEST LARGE CLUSTERS  

The Planck satellite (left) is also surveying the skies, but with the purpose 
of mapping the earliest light we can detect – the ‘cosmic microwave 
background’, detailed observations of which can help us constrain 
fundamental properties of the Universe such as its age and shape. It’s too 
soon yet for the scientific team to reveal such cosmological results from 
the mission, but some other interesting discoveries have been made en 
route. In particular, to get a clear view of the background light, there are a 
whole host of bright foreground sources in the way, whose light has to be 
subtracted off  – and some of this stuff  in the way has proved pretty 
interesting in its own right. In particular, yesterday it was announced that 

Planck has identified many new clusters of galaxies. Clusters of galaxies are the largest gravitationally-
bound structures in the Universe, some tens of millions of light-years in length, and each contains 
hundreds to thousands of galaxies. They are also relevant to cosmology, because they are the most 
recently formed structures – not having settled yet into a relaxed shape, their distribution reveals clues 
about how their constituent matter came together during their formation. Not just the visible stars, gas 
and dust, but also vast quantities of invisible dark matter – matter which doesn’t give off light at any 
wavelength, but is revealed only by its gravitational presence. These clusters are discovered by Planck 
because the hot gas they contain affects the background light photons as they travel through, leading to 
characteristic distortions in the spectrum of the light, making them easy to trace. The key thing is that 
these distortions are produced however far away the cluster is from Earth, and many of the Planck 



clusters are a long way away – up to 4 billion light-years distant from us – and thus we could be seeing 
them back in the earliest stages of their formation.  

FOSSILS GAS CLOUDS FROM THE VERY FIRST STARS 
Astronomers are plagued by the ‘dark ages’; we can observe many billions of 
light-years distant from Earth, far back into the Universe’s history… until we 
reach the first half-billion years after the Big Bang, when space was too 
crowded with gas that obscures the visible and infrared light given off by the 
very earliest cosmic objects. Of course, this epoch is one that is particularly 
intriguing, marking the period during which the very first stars were formed 
and lived their short lives – and in the process triggering the gradual 
transformation of a Universe full of only hydrogen and helium, to that 
wonderful mix of stars, planets and galaxies that we live in today. The very 
first stars to shine started this cosmic change, and the process of creating the 
heavy elements such as the carbon, oxygen and iron that are so essential to us 
and the Earth. This week Cambridge astronomers studying the properties of 
very distant gas clouds – apparent only when they are revealed by the light 
given off by very distant quasars – found one that they think was thrown off by 
a first-generation star when it blew itself apart at the end of its life some 13 
billion years ago.  The team was able to study the chemical composition of this 

‘fossil’ cloud, and thus see what elements were produced in a single, pristine star’s life. These 
observations provide important data that can be used to test the theories of how these first stars – and 
the early chemical evolution of the Universe – evolved. The ‘fossil’ cloud contains only minute amounts 
of the heavy elements, but these are in very different proportions to what we observe in the present-day 
Universe; for example the ratio of carbon to iron is over 30 times greater. So whilst we may not be quite 
sampling the real ‘dark ages’ yet, this observation perhaps represents the first foot over the threshold.  
TWITTER – NEW FOR 2011! 
We are now on Twitter - find out more at twitter.com/IoACOA 
SOME PLANETS TO WATCH OUT FOR THIS WEEK  
The Moon is getting fuller and brighter, drowning out the light of the faintest stars. But you still can’t 
miss JUPITER, the brightest (non-lunar) object to the South in the early evenings.  
VENUS and SATURN are visible at the moment in the pre-dawn sky. Venus is the much brighter to the 
south, but Saturn is the uppermost of the two bright objects round to the south-west – the other is the 
bright star Spica.  
EVENING CLASSES IN ASTRONOMY 
If our Wednesday evenings aren’t giving you enough Astronomy to be going on with, here’s notice of a 
couple of local evening courses on offer:  
ARMCHAIR ASTRONOMY  
‘Armchair astronomy’ at Cottenham Village College is a six-week course designed to introduce you to the Universe. 
“Starting from our home in the Solar System, we’ll gradually work out through the Milky Way and then explore the 
wider cosmos beyond. On the way we’ll learn about: planets circling around other suns; exotic objects such as red 
giants, neutron stars and black holes; swirling pinwheels of galaxies, and end up discussing the probable fate of the 
Universe itself. Each evening will consist of a talk - illustrated by a gallery of the best images available from 
spacecraft and telescopes – followed by the opportunity for questions and discussion.” The course is intended to be 
suitable for beginners, with no particular starting knowledge of (or indeed aptitude for!) maths or physics required. 
The course costs £40, and runs from 6 weeks on Mondays, 7.30 – 9pm at Cottenham Village College, starting on 
Monday 28th February. Find out more at: http://community.cvcweb.net/  
INTRODUCTION TO OBSERVATIONAL ASTRONOMY  
The University's Institute of Continuing Education will be running a ten week course (taking place on Monday 
evenings from 7.15pm) to give an observational background to the Universe and how it 'ticks'. “We will discuss how 
to use a small telescope effectively as well as also studying large world-class telescopes and observing techniques 
capable of detecting minute detail in exceedingly distant sources.  
Not only will you gain a basic knowledge of contemporary areas of interest in astronomy, but you will also develop 
an understanding of the night sky and the ability to observe it.” The course starts on 18 January and costs £95. To 
find out more and to book, visit www.ice.cam.ac.uk  
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