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Welcome to our weekly public open evenings at the Institute of Astronomy. Tonight SARAH SMEDLEY will be 
telling us about SPACE SPIDERS: BLACK WIDOW AND REDBACK PULSARS. The presentation begins promptly at 7.15pm 
and will last for about half an hour; 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 a number of 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 astro-information afterwards in the lecture. The talk schedule for this 
term is available at: www.ast.cam.ac.uk/public/public_observing/talks2013-14 . Next week we’ll have a 
presentation all about the GAIA SATELLITE, which is due for launch on the 19

th
 December (free Gaia poster for 

everyone in the audience…) We TWEET current astr0-news and events as IOACOA.  

100,000 
TH

 LASER HOLE FOR CURIOSITY ON MARS 
There hasn’t been so much news recently from the Curiosity rover on 
Mars, but it’s still business as usual, even during its long trek to the 
foothills of the mountain at the centre of Gale crater in time for next 
Spring. NASA announced this week that it had completed the 100,000th 
laser shot of its mission so far; not that this is just for the fun of blasting 
rocks on Mars, but it’s a way that we can learn about their chemical 
composition. The infrared laser creates a small cloud of glowing plasma 
when fired at the surface of a rock, and on-board sensors analyse the light 
given off from this gas to identify the elements contained in the rock.  

EVIDENCE FOR A FRESH WATER LAKE ON MARS 3.6 BILLION YEARS AGO 
Such continuing geological 
analysis of Mars by Curiosity 
has also provided some of the 
best evidence yet that a 
freshwater lake once covered 
the rocks in Gale crater. The 
lake is estimated to have 
extended over approximately 
3 miles x 30 miles, and to have 

existed for tens of thousands of years. Such a long-lasting environment is encouraging for the idea 
that microbial life could perhaps once have gained a toehold on the Red Planet. The data supporting 
the idea of this lake come from investigation of mudstones (such as shown in the photo above), 
which form when very fine grains of rock gently settle slowly to form thin layers under very calm 
water. The water appears to have contained carbon, hydrogen, oxygen, nitrogen and sulphur, which 
are all key chemical ingredients to support a thriving biological life. Eventually the water in the lake 
would have evaporated into space once Mars lost its thick protective atmosphere and turned into a 
frozen desert world. The science team operating Curiosity are now planning to direct the rover to 
examine outcrops of rock where it’s possible that any original organic molecules could have been 
preserved in these sediments – rocks where these layers have been exposed to the air and cosmic 
radiation only recently as the rocks have been stripped back through wind erosion.  

AN EXOPLANET OR A FAILED STAR?  
A strange giant exoplanet has been recently discovered: HD 106906 b, 
which is about 11 times larger than Jupiter. The weird thing is not its 
size, but the fact that it orbits at a huge distance from its host star – 
more than 20 times further out than Neptune is from our Sun. This 
presents a major challenge to our current understanding of planetary 
formation, as any solid grains of matter so far out in the nascent 
planetary system are going to be too sparsely distributed to clump 
together under gravity and form a planet – and certainly not achieve 



this during the comparatively lifetime of the host star, of only (!) 13 million years. Suggestions 
include that perhaps instead of the planet being formed a while after its host star from the 
surrounding ‘left-over’ debris, that it could have formed alongside at the same time. This would 
make it a kind of ‘failed’ binary star system, where one partner doesn’t have sufficient mass to 
become a proper star. But even that theory doesn’t quite fit the data, as the planet’s mass relative to 
the star would be expected to be much higher than observed. So it remains a puzzle for the moment.  
 

THE LAST REMAINS OF COMET ISON 
Nothing seems to remain of Comet ISON. The Sun-monitoring STEREO 
spacecraft did pick up the debris that survived the comet’s swing round the 
Sun at the end of November (see false-colour image left), but this remnant 
has been fading rapidly in brightness, and shows no typical cometary 
activity. It appears to be just a cloud of rubble continuing to follow along 
the comet’s orbit, without any sizeable chunks of icy nucleus to generate 
even a small tail for us to study. Amateur astronomers have failed to detect 
anything at the comet’s expected position, but the last word on the issue 

will come when NASA observe the  predicted location of Comet ISON to examine the debris later 
this month  - but don’t hold your breath for an exciting image! 

THE GEMINID METEOR SHOWER 
Don’t forget to watch out for shooting stars as the annual Geminid meteor 
shower returns over the next week. I have already seen several early Geminids, so 
keep an eye out even tonight; the peak meteor rates are due this weekend over 
the 13/14th December. The bright trails are created when small particles enter the 
Earth’s atmosphere at high speed, and the friction they generate against the air 
molecules superheats both the air and the meteoroid to produce a characteristic 
but short-lived streak of light. Meteor showers like the Geminids occur on 
predictable dates each year because they stem from Earth’s own movement 
through space. As we orbit around the Sun, the Earth encounters long streams of 
icy and dusty particles, which are tiny fragments of material released into space 
from a disintegrating comet long ago, to be left behind as a trail of debris that 
circles the Sun in the comet’s wake and along its orbit. If the Earth’s yearly path happens to pass through this 
swarm, a meteor shower is created. Geminid meteors travel unusually slowly (if you can call 35 km/s slow…), so 
they tend to produce more luminous trails than most.  Unfortunately this year the shower coincides with 
exactly when the nearly-full Moon will be up, so we’re only likely to be able to notice the brighter trails.  
 

WHAT ELSE IS IN THE SKY THIS WEEK? 
VENUS is easy to spot, brilliantly bright after sunset in the South-West 
sky. JUPITER is obvious to the East by mid-evening, and we can begin 
to observe it at last during the stargazing sessions. And if you’re not 
completely alienated by comets by now, you could always try and 
have a gander at COMET LOVEJOY in the early pre-dawn sky. It’s now 
close to its peak brightness, and it’s one of the brightest comets we’ve 
seen this year. It’s easy to see through binoculars (unfortunately it’s 
not visible with the unaided eye unless you have 
exceptionally dark skies and good eyes!).  It’s visible 
at about 30° above the east-northeast horizon 90 
minutes before sunrise, just before the sky starts to 
brighten, and drops lower in the sky on each 
successive morning. If you’re going to make the 
effort then do it soon – by the 15

th
 December, the 

light from the nearly full Moon will swamp the sky 
and make it much more difficult to see. Start by 
identifying the constellation of the Big Bear/the 
Plough to the North-East, and follow the arc of its 
handle to find the bright star Arcturus (upper 
right). This star is then seen to the right of the 
finder chart for the track comet at different dates in 
December (right). Both maps are taken from the 
website earthsky.org. Good luck! 


