
   PUBLIC OPEN EVENINGS AT THE INSTITUTE OF 
ASTRONOMY 

WEDNESDAY 8TH DECEMBER 2010 
 
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 : Adrian Potter is introducing us to  The Stellar Zoo 

Next week’s talk : Stephanie Hunt and friends will be taking us Planet Hunting – 19th Century Style! The 
15th December will be our last open evening of 2010 – we’ll then take a break over Christmas and New 
Year, returning on the 5th January 2011 in time for Stagazing LIVE! (see next week’s handout for details…) 
 

WHERE DID ALL THOSE STARS COME FROM?  
A new calculation this week has tripled the number of stars we think 
are out there in the Universe. Which means, of course, not just 
increasing the number of expected stars, but also of putative planets 
in orbit around them – meaning there could be trillions more that 
resemble the Earth than we had estimated previously. This dramatic 
re-think is based on observations of galaxies that are very unlike our 
own – massive ‘elliptical’ or ball-shaped galaxies (like that to the 
left). These are twice as common as the more photogenic spiral-type 
galaxies. Not only do they have a very different physical structure 
from our Milky Way, but the new observations suggest that they 
have around 20 times more red dwarf stars. Red dwarf stars are 

much smaller and dimmer than our Sun, and the true number of them out there has been difficult to 
assess in even nearby galaxies. Although there has been a wide range of predictions, it’s only with the 
new generation of the more powerful telescopes has their abundance has actually been measured. First of 
all, the increased number might reduce the amount of mass that’s ‘missing’ in the Universe, and thus the 
amount of dark matter required to account for the gravitational motions of galaxies. Secondly, there are 
also interesting ramifications for astrobiologists. At over 10 billion years, the lifespan of red dwarfs is 
many times longer than that of stars like our Sun – thus any Earthlike planets in orbit around them have 
had more than enough time for complex forms of life to have arisen if they were going to do so.  
 

AND WHILE WE’RE ON THE SUBJECT OF ALIEN LIFE... 
So NASA’s rather overly-hyped announcement last week 
didn’t after all reveal evidence for life on other planets, but 
it did allow us to marvel all the more at the variety of 
lifeforms that our planet can come up with all on its own. 
Six chemical elements are thought to be crucial to the 
biochemistry of life: carbon, hydrogen, oxygen, nitrogen, 
sulphur and phosphorous. However, a new bacterium found 
in a salty Californian lake seems able to break this rule, by 
replacing one of the ‘essential’ elements (phosphorous) with 
one that is rather more deadly (arsenic).Whilst admittedly these micro-organisms thrive better in a 
phosphorous environment, it’s the first time that any has been shown to be able to use a toxic chemical 
to sustain growth and life. This widens the criteria for what we would regard as ‘necessary’ for life to arise 
and survive; and thus raises the possibility not only that life on other planets could have a radically 



different chemical make-up from what we are used to, but that there is 
more flexibility in the range of conditions in which it could arise.  
 

SMELL THE AIR ON GJ 1214B  
Discovered just over a year ago, GJ 1214b isn’t very much like Earth – 
it’s about 3 times larger, and about 7 times heavier, and so is classed as 
‘super-Earth’, lying 40 light-years away. This type of exoplanet is 
particularly interesting to astronomers, as we don’t have any such in 
our own Solar System that bridge the step between inner rocky planets 
(Earth, Venus, Mars) and the ice giants such as Uranus and Neptune. 
Earlier observations of GJ 1214b determined that it has an unusually low 
density (1.87 g/cm3), ruling out both an entirely rocky/metal planet and 
one composed entirely of water ice. One solution for this low 
density/size ratio suggested was that it could be surrounded by a thick 
gaseous atmosphere – this has now been detected, the first around 
such a super-Earth. (So far, observations of atmospheres around 
exoplanets have been limited to the ‘hot Jupiters’ with hot extended 
atmospheres that are easier to detect.) The atmosphere around GJ 1214b was discovered from 
observations of the planet when it crosses in front of its host star, blocking some of the star’s light. By 
seeing which colours of the infrared light are blocked, and thus absorbed by the planet’s atmosphere, 
astronomers can trace the chemicals it contains.  Or that’s the idea; so far the data aren’t good enough to 
tell much. Exactly what kind of atmosphere is far from certain – it’s most likely a rocky planet 
underneath, but it could be covered with dense layers of thick poisonous clouds (like those we see on 
Venus), or a thin haze of steam. Further and forthcoming observations in longer-wavelength colours are 
expected to be able to distinguish between the possibilities.  

FROM JAPAN TO VENUS  
Japan’s first mission to Venus, the Akatsuki (meaning ‘Dawn’) 
spacecraft, was due to enter into orbit around Venus 
yesterday, after a voyage of 6 months.  Its mission plan is to 
spend a few years studying the planet from orbit, and in 
particular to investigate the role that Venus’s volcanoes might 
have played in the development of its hostile atmosphere over 
time. You can’t see through Venus’s clouds in normal (visible) 
light, so the spaceprobe will image the surface and different 
depths of the clouds with cameras detecting infrared and 
ultraviolet emissions. And as Europe’s Venus Express has 
found suggestions of young (ie less than a quarter of a million 

years old) lave flows, there is also the excitement that there still may be active volcanoes waiting to be 
discovered.  Unfortunately, it doesn’t seem that the final manoeuvre to place the Akatsuki into its orbit 
has been successful (the situation was initially confused because shut down temporarily in an emergency 
‘safe mode’ at one point, and because it lost contact as it passed behind Venus).  Instead it looks like the 
braking didn’t slow the spacecraft down sufficiently for it to become captured into orbit by the planet’s 
gravity - it’s now bound for an orbit around the Sun. The Japanese space agency is in communication 
with it, and it’s quite possible that they will make a second attempt to insert it into a useful science 
orbit... but they won’t get the chance to try till 6 year’s time, when it loops back round near Venus again.  
WHAT’S IN THE SKY THIS WEEK?   
• We have a fresh young crescent MOON creeping into view in the early evenings. The next week is an 

ideal time to observe it through binoculars or a small telescope, as any shadows cast by craters along 
the line between day and night on the lunar surface will be at their most obvious.  

• JUPITER remains a prominent in the early evening sky, low down to the south, and by far the brightest 
thing (well, after the Moon, of course!) to emerge at twilight.  

• if you’re an early riser, you can see both VENUS and SATURN in the pre-dawn sky to the south-east. 
Venus is the lower, and much brighter object, with Saturn fainter, higher to the right.  

 

http://www.universetoday.com/74524/atmosphere/�
http://www.universetoday.com/wp-content/uploads/2010/12/Akatsuki.jpg�
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