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Welcome to our weekly public open evenings at the Institute of Astronomy. Tonight ALAN JACKSON will be 
revealing some VIEWS OF VENUS. 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. Apologies that 
temporarily we still only have one of our historical telescopes open for use –the good news is that the 
scaffolding has been removed from the building housing the Northumberland telescope following its 
refurbishment over the summer, so we expect it will be back in action soon with its (very very) shiny brand-
new dome. The Thorrowgood telescope remains 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 . If you have any questions, or 
comments about the IoA Open Evenings – particularly suggestions for talks you’d like to hear this year, please 
get in touch with CAROLIN CRAWFORD csc@ast.cam.ac.uk. Next week IAN PARRY will be discussing EXOPLANETS. 
We TWEET current astr0-news and events as IOACOA.  

(YET ANOTHER) UPDATE ON COMET ISON 
Comet ISON is by now so close to the Sun that it’s difficult to 
observe.  Sun-watching spacecraft will continue to monitor its 
progress over the next few days, and the latest image (top left) 

from NASA's SOHO spacecraft shows the comet is still intact. 

Tomorrow ISON will whip round within a Sun’s diameter of 
the Solar surface, moving at the astonishing speed of over 1.3 
million km/h.  It will experience intense heat and gravitational 
tidal forces, and may just boil away, break apart to 
disintegrate… or survive to return our skies in December. We 
still can’t guess which of these outcomes will happen; the 
latest estimates put the size of the frozen nucleus at about 
1.5km in diameter – just on the margins of survivability. If 
fragments do separate off, it could result in a much more 
spectacular tail in December. The best time to start looking 
for the comet will be in the first and second weeks of 
December, when the tail have developed. Although the comet 
should be visible in the western sky at sunset, it will be more 
difficult to spot at this time, because the tail will be horizontal 
and buried in the twilight. The better option will be to rise 

early to see it in a dark pre-dawn sky – my diagram (lower left) shows the expected position of ISON above the 
South-Eastern morning horizon over the next few weeks.  
 

THE BRIGHTEST EXPLOSION EVER SEEN 
An explosion detected earlier this year by space-based 
telescopes has been confirmed as the largest and brightest 
cosmic explosion ever observed. It released five times more 
energy than the previous largest, known to have occurred back 
in 1999. The explosion is of a type known as a ‘gamma ray 
burst’, where immense amounts of high-energy radiation are 
liberated as the core of a massive star violently collapses down 
to form a black hole. In themselves such events are not 
unusual, and one is typically recorded every couple of days; 
they can happen in any galaxy at any time and we have no way to predict when one will occur. This particular 
burst, however, was so luminous that it is estimated as more of a once-per-century type of event. It was 
released from a relatively nearby cosmic object at a distance of 3.7 billion light-years, whereas most of the 
bursts NASA telescopes have seen previously come from twice as far away.  
 

THE OLDEST PIECE OF MARS? 
A dark black rock known as NWA 7533 that was discovered in the Sahara Desert has been revealed as the 
oldest Martian meteorite yet found, with new tests suggesting that it dates from 4.4 billion years ago. This 
means it is a sample of rock from when Mars was just 100 million years old, and its geological make-up should 



tell scientists about the release of chemicals linked to water in the very earliest 
and most active years of the planet's existence. If microbial life ever arose on 
Mars, it would most likely have been around this particular time. NWA 7533  
appears a complex meteorite, containing both igneous and sedimentary rock 
types; it also has high concentrations of trace metals such as iridium which 
strongly suggest that it originates from the heavily cratered landscape in the 
Southern hemisphere of the Red Planet.  

EXPECTING A FLIP-FLOP 
Not an item of cosmic summer footwear, that is, but a description for the 
way the Sun is expected to reverse the direction of its magnetic field 
sometime in the next couple of months. It’s not a problem – this happens 
at the peak of each 11-year cycle of solar activity as the Sun’s internal 
magnetic dynamo reorients itself, and it has been observed several times 
over the last few decades. Just before the magnetic field is reversed it 
weakens until it briefly disappears to then re-emerge with a changed 
polarity. It seems that the Sun’s North pole is already going through the 
process of changing polarity, with the South Pole not far behind; which 

technically means that the Sun’s magnetic field temporarily has two South Poles and no North Pole! As soon as 
both poles are reversed, we shall be judged to have gone through the peak of maximum Solar activity – just a 
year or two later than anticipated. During the flip-flop we can expect an increase in outbursts of solar energy in 
the form of storms in the space ‘weather’ – potentially leading to an increased occurrence of the Northern 
Lights and the possibility of disruption of long-range radio communications.  
 

LADEE STARTS SCIENCE  
NASA’s Lunar Atmosphere and Dust Environment Explorer (LADEE) is a small 
spacecraft that has just been inserted into a low-altitude orbit around the Moon 
after a month-long journey to get there.  From a height ranging between only 12-
60km above the lunar surface, it will study changes within the incredibly tenuous 
atmosphere of the Moon as it passes between lunar day and night; it will also 
detect and monitor the level of dust that is lifted up high into the sky as a way of 
assessing environmental influences and conditions nearer to the lunar surface. The science mission will only 
last for 100 days, but it is hoped that a better understanding of the characteristics of our Moon will inform our 
knowledge of similar processes that may also occurring on the other small rocky bodies of the solar system, 
such as asteroids, Mercury, and the moons of outer planets.   
 

COSMIC NEUTRINOS WITH ICECUBE  
Looking more worthy of a James Bond villain’s lair than a scientific 
experiment (left), the Icecube neutrino observatory is a giant telescope 
buried deep in the Antarctic ice. This week it was announced that it 
has so far detected over 50 ultra-high energy neutrinos – all at energies 
that suggest an astrophysical origin. Two of the detections were of 
neutrinos with energies many thousands of times greater than any 
produced in a particle accelerator on Earth. Neutrinos are nearly 
massless subatomic particles that can pass through normal matter – 

indeed, billions of neutrinos pass through the Earth every second. Icecube is inside a cubic km of ice beneath 
the South Pole, and detects the passage of neutrinos through the quick flashes of blue light produced when a 
neutrino interacts with a water molecule in the ice. The vast majority of these neutrinos are of low energy, and 
are generated either in the Sun or the Earth’s atmosphere. The much rarer high-energy neutrinos would have 
been created much further away, and potentially carry information about the workings of very explosive and 
powerful cosmic events, such as gamma ray bursts, black holes, or the birth of stars. 
 

A BABY GALAXY 

New observations of a very distant and luminous galaxy have shown it to instead be 
a trio of much smaller galaxies, all contained within an enormous glowing cloud of 
gas. The light given off by the atoms of gas in the cloud show it to have a primordial 
chemical composition – made up almost entirely of atoms of hydrogen and helium, 
with hardly any heavier elements such as carbon that are the products of nuclear 
fusion at the cores of massive stars. This implies that the whole system is at a fairly 
primitive stage of development. The proximity of the three galaxies to each other 
has led to the prediction that they are in the process of merging together to form 
one massive galaxy. They are so far away that we are seeing them as they were when the Universe was only 800 
million years old, and so these observations should provide information on the very early stages of galaxy 
formation.  


